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WE DON'T PLAY GAMES 
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X-12* 



A SERIOUS COMPUTER 
IN A DESKTOP PACKAGE 



Multiprocessor Technology - Combination of 8,16 and 32 bit types 
1.0 Megabyte Memory- Insures no limitation on programs 
"Winchester" Disk System- Fast response, large storage capacity 
UniFlex Operating System -The standard of comparison 
Hardware Floating Point - Unmatched speed in a small system 
Up to Three Terminals - Instant expansion 



'Trademark ot Technical Systems Consultants 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 



Get 
the 
most 

out 
of 

BASI 




The OFFICIAL BASIC09 TOUR 
GUIDE is skillfully written in a friend- 
ly and easy-to-read style. Just 
perfect for those new to computers 
and to BASIC09. It's also a valuable 
reference book for programmers, 
engineers, students and hobbyists, 
providing an in-depth look at 
BASIC09 plus an overview of the 
OS-9 operating system. Compre- 
hensive reference sections on 
BASIC09 and OS-9 commands are 
also included. 

The book "maps** out your route 
through the Mercedes of Basics . . . 
BASIC09 and puts you in the driv- 
er's seat in no time. Fasten your 
seatbelt, sit back and enjoy the ride 
to perfecting your programming 
skills. 



MICROWARE . . . 

The OFFICIAL BASIC09 TOUR 
GUIDE comes from the people who 
wrote BASIC09. As the leader in 
6809 system software, we at 
MICROWARE care about our users 
and want to help you get the most 
from our products. 

It's Easy to Order. 

Phone orders are accepted from 
MasterCard or VISA cardholders or 
for COD shipment. You can also 
order by mail using the coupon 
below. Quantity discounts are 
available to educational organiza- 
tions and dealers. For further infor- 
mation contact Microware. 



Specialists w system software for 68-famifo miaoproccsson shut 1977, 
OS 9 and BASIC09 are trademarks of Microware and Motorola 



Microware Sysrems Corporation 
1866 N W 114tft Street 
Des Moines, Jowa 50322 
Telephone 515^24-1929 
Telex 910-520-2535 



Please send . 



copies of the 



BasJc09 Tour Guide book at $18 95 
each. Add $2.00 for UPS shipping in 
(he U.S. or $5 00 for overseas air mail 
per book. Iowa residents add 4% 
sales tax 



Name 



Address 

City 

Slate __ 



-2p- 



Q I have enclosed a check 
D Charge to my bank cart: 



MasterCard D 

Card Number 

Enpuation 



VISA □ 
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Send All Correspondence To: 

Computer Publishing Center 
68 MK*0 JOLIWAL 

5900 Cassandra Smith 

P0 Box 849 

Hlxson, TN 37343 

615 842-4600 

Copyrighted 1984 by 

Computer Publishing Inc. (CPU 

68* Micro Journal is published 12 times a year by 

Computer Publishing Inc. Second Class Postage 

Paid ISSN 0194-5025 at Hlxson, Tenn. and 

additional entries. Posimaster: send Form 3579 to 

68' Micro Journal, P0 Box 849, Hlxson, Tennessee. 

SUBSCRIPTION RATES 

USA 

1-Year $24.50 2- Years 542.50 3- Years $64.50 

FOREIGN 

See Page 60 

Items Submitted for Publication 

Articles submitted for publication shoutd be 
accompanied by the authors full nawe, address, date and 
telephone number. It Is preferred that articles be 
submitted on either 5 or 8 inch diskette In TSC Editor 
format or STYLO format. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .sp space, 
,pp paragraph, «fl fill and .nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text files In continous text 

All articles submitted on diskettes shoutd be In TSC 
FLEX" format, either FLEX2 6800. or FLEX9 6809 any ver~ 
slon. 

If articles are submitted on paper they should be on 
white 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typ?d or produced with a 
dark ribbon (no blue), single spaced and type font no 
smal ler than 'elite 1 or 12 pitch. Typed text should ba 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 Inches). Please use a dark rlbbcnl 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish ail 
letters to the editor verbatim, however, we reserve the 
right to reject any submission for lack of 'good taste 1 . 
We reserve the right to define what constitutes 'good 
taste*. 

Advertising: Commercial advertisers please contact tha 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word. 20 words or less $7.50 minimum, one time, paid In 
advance. No classified ads accepted by telephone. 
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GIMIX HAS THE 6809 SYSTEM TO SUIT YOUR NEEDS 



HARDWARE 

All systems feature the GIMIX CLASSY CHASSIS; with a ferro-resonant constant 
voltage power supply, gold plated bus connectors, and plenty of capacity for future 
expansion. 

Static RAM and double-density DMA floppy disk controllers are used exclusively in all 
systems. 

All systems are guaranteed for 2 MHz operation and include complete hardware and 
software documentation, necessary cables, filler plates, etc. 

Systems are assembled using burned-in and tested boards, and all disk drives are 
tested and aligned by GIMIX. 

You can add additional components to any system when ordering, or expand it in the 
future by adding RAM, I/O, etc. 

GIMIX lets you choose from a wide variety of options to customize your system to your 
needs. 



SOFTWARE 

All 0S-9/FLEX systems allow you to software select either operating system. 

Also included is the GMXBUG monitor and, in systems with 128K or more of RAM, 
GMX-VDISK for FLEX. 

All GIMIX OS-9 systems include Microwara's Editor. Assembler, Debugger, Basic09, 
and RuJib; and the GMX versions of RMS and 00 for OS-9. 

All GIMIX versions of OS-9 can read and write RS color computer format OS-9 disks, 
as well as the Microvvare/GIMIX standard format. 

New and exclusive with OS-9 GMX III systems is the GMX OS-9 Support ROM. a 
monitor for OS-9 that includes memory diagnostics and allows the system to boot directly 
from either hard disk or floppy. 

A wide variety of languages and other software is available for use with either OS-9 or 
FLEX. 



OS-9 GMX MI/FLEX SYSTEMS (#79) 

The 179 super syslem now Includes (in addition to trie above): the GMX 
6809 CPU III, a 256K CMOS Stift MM Board (#72). and a 3-pcrt In. 
teflgent Sartt I/O fflfcttsv (#11) 

The GMX 6809 CPU III can perform Ngh-speed DMA fransters from 
memory to memory and uses memory attributes and Illegal instruction trap- 
ping to protect the system and users fiom program crashes. It a user pro- 
gram crashes, only that user is affected, otter users are unaware of me 
problem. 

The 3-Pori Intettgent Serial I/O Board (#1 1) significant^ redness system 
overhead by handling routine I/O functions, freeing the host CPU (or run- 
ning user programs. TUte improves overafl syslem performance and aflows 
user terminals to be run at up to 19.2K baud. 

with dual 40 track OSDO dnves $5998.79 

with dual 80 track DSOO drives S6198.79 

with 188 dual 6" OSDO drive system $7698.79 

with 890 19MB Winchester subsystem and one 80 track $8898.79 

with a 47MB Winchester subsystem and one 80 track $10,898.79 
with a 47MB plus a 6MB removable pack Winchester 

subsystem and one 80 track drive $12,398.79 

TO ORDER 8T MAR,: SEND CHECK Oft MOKEY OflOER OR USE VOIlH VISA OR 
MASTER CHARGE Re** attom 3 weeks 1 or oerwn* checks io dear u.S orders add 
$5 handling H orttot Is under $200 00 Foreign orders add $10 handing tt order is 
under POO 00 Foreign orders over $200 00 wi be snipped via Emery Air Fr*gnt 
COUfCT. and we wil charge no handling Aft orders musl be prepaid in U S funds 
Rease note that foreign checks have been taMng about 8 week* for vtocton so we 
would advise wiring money, or clucks drawn on a bank acooum in We U S Our oar* 
Is die Continental Ifftnod National Bank of Cfeaoo, 23i S LaSafle Street. CNcago. It 
60653. account #73-32033 

8^^»andOS9a/*tradBm^ofUic/o^S|rJ*msCorp and MOTOROLA, ine 
REX and UniFlEX are traJmwta of Te^uHal Sys**ns CcAJutart*. inc 
GiMtX. GHOST, GMX, CLASSv CHASSIS, are trademarks of GIMIX. u* 



OS-9 GMX I / FLEX SYSTEMS #49 

The 149 systems include 64KB static RAM, #05 CPU, #43 2 port serial 
board. 

with dual 40 trackOSOO drives $3998.49 

with dual 80 track OSDO drives S4198.49 

with #88 dual 8' ' OSDO drive system $5698.49 

with #90 19MB Winchester subsystem and one80 track $6898.49 

OS-9 GMX II / FLEX SYSTEMS #39 

The #39 systems inefcde 128KB static RAM. #05 CPU, #43 2 port serial 
board. 

with dual 40 Hack OSDO drives .„ . 14498.39 

with dual 80 track DSOO drives $4698 .39 

with #88 dual 8" DSOO drive system S6198.39 

wim#9019MBWinchestersubsYslBmandrjoe80track S7398.39 

GIMIX DOES NOT 6UARANTEE PERFORMANCE OF ANY GIMIX SYSTEMS, 
BOARDS OR SOFTWARE WHEN USED WITH OTHER MANUFACTURERS 

PRODUCT. 

EXPORT MOOELS: ADD $30 FOR 50Hz. POWER SUPPLIES. 

GIMIX, Inc, reseives the right to change pricing, terms, and products 
specrfoDons at any time wllhout turther notice 

ALL PRICES ARE FOB, CHICAGO 

Contect GIMIX tor price and availability of UniFLEX and UniFLEX GMXIII 
Systems. 

NOTE on aft drive systems: Dual 40 track drives have about 700KB of for- 
matted capacity; dual 80s about 1 ,400KB, dual 8" about 2.000KB Tfte 
formatted capacity of hard disks is about 80% of ihe total capacity. 



Want to expand your system to a 
megabyte of Static RAM and 15 users? 

Strnpry add additional memory and I/O boards Your GIMIX syslem can 
grow with your needs. Contact us for a complete list of available boards and 
options. 

172 256KB CMOS STATIC RAM board 

wrth battery back up 11698.72 
#64 64KB CMOS STATIC RAM board 

with batteiy back up ... $528.64 

#67 64KB STATIC RAM board $478.67 

#1 1 3 port intelligent serial I/O boaid S49I.11 

#43 Z port serial I/O board ....... $128 . 43 

#42 2poriparaWI/0board $68.42 

•95 cabte sets (1 needed per port), spec*y board $24.95 



TRADE UP YOUR CoCo! 

GIMIX wtfl allow you up to $1 100,00 credit toward the purchase 
of any GIMIX system when you trade-in yorir waking Color Com- 
puter, pcnpne/ats. and original software The trade-in value is 
feinted to 1 10% of Ihe RADIO SHACK™ list price at the time your 
order is placed You pay the freight This otter is good only in the 
Continental U.S.: is limited to the lirsl 100 orders, and expires on 
9/30/64 Only one trade-in per cuslnner 



Gimix 

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312)927-5510 




TWX 91 0-221-4055 
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Microware presents 4 new 
OS-9 software packages. 



7 



LEVEL II 

PRINT SPOOLING SYSTEM 



Ifiis versatile package gives your OS 9 Level Iwo System a 
complete print spooling management capability for time- 
sharing applications. Features of the spooling system are: 

■ Handles up to seven independent spooling devices and 
queues with 'print on first available device" feature. 

- Prints large block header pages between listings with date, 
time, user name and job name. 

■ Multiple listing copy option. 

■ Complete forms change capability for each job and device. 

■ Prints formatted or unformatted listings. 

» Status command displays print queues and status. 

■ User can kill or change priority of queued jobs. 
Available only for OS-9 Level Iwo Systems. 
Suggested List Price: $150.00 Manual Only: S1500 
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RMA RELOCATABLE 
MACRO ASSEMBLER 



At last — a full featute relocatable macro assembler and 
linkage editor for OS-9. RMA permits sections of assembly 
language programs to be independently assembled to 
"relocatable object fifes*' The linkage editor lakes any number 
of program sections and/or library sections and combines 
them into a single executable OS-9 memory module. Global 
data (including indexed and direct addressing modes) and 
program references are automatically resolved in the pro- 
cess. The macro facility permits commonly used statement 
sequences to be defined, then used within the program with 
appropriate parameter substitution. RMA also supports con* 
ditional assembly and library source files. 
Suggested List Price: S200.00 Manual Only: $20.00 
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OS 9 FILE HANDLER 
TOOLBOX 



Introducing a special toolbox for OS-9 users who do a lot 
of file manipulation! A collection of 12 useful OS-9 command 



programs; Most can be used as ''filters" using OS-9 pipeline 

facilities. Included are: 

D — unformatted directory listing with "wild card" matching 

Compress — does character compression on text files. 

Expand — restores a "compressed" file to the original state. 

Split — breaks a file into smaller files. 

Space — indents lines with optional spacing between lines. 

Code — decodes any key on a keyboard to hex. 

Qsort — quick sort for small files, directories, etc. 

Pr — versatile formatted file printing utility. 

Tr — transliterates text pattern to substitution pattern. 

Ciep — searches file for a pattern and prints matching lines. 

Xmode — same "tmode" except changes are made to the 

device descriptor: 

Count — counts words, lines, or characters within a text file. 

Suggested List Price $85.00 
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ENTERTAINMENT 
PACK I 



A collection of games and other interesting programs that 

are not only entertaining but serve as good instructional 

examples of 6asic09 programming techniques. All programs 

include complete Basic09 source files and can be easily edited 

to run on standard alphanumeric or graphics terminals. 

Blkfak — A Vegas-rules blackjack game. 

Cik — graphical display of a wall clock on your terminal. 

Dogs — Greyhound racing with simulated graphics. 

Elba — Basic09 version of the famous artificial intelligence 

simulation of natural language dialogue with a psychiatrist. 

Haiku — Program that creates original "haiku" prose. 

Quest — a mini"Artventure" game. 

Rats — find your way out of a computer-generated maze — 

from a rat's point of view. 

Towers — a graphical display of the solution to the "Tower 

of Hanoi" puzzle. 

Suggested List Price: S8&.00 




MICROWARE* 



Microware Systems Corporation 

P.O. Box 4865 • Des Moines. IA 50304 
515-279-6844 • Telex 910-520-2535 



OS* ana BwdB «*» tr«»OTn» of Ung» t «X) ttftvaU 
Ma m s tr*a*iw% at B* Lrf» 
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FLEX ™ USER NOTES 

THE 6800-6809 BOOK 

By: Ronald W. Anderson 

As published in 68 MICRO JOURNAL" 




The publishers of 68 MICRO JOURNAL are proud to announce the publication of Ron Anderson's FLEX USER NOTES, in 
book form. This popular monthly column has been a regular feature in 68 MICRO JOURNAL SINCE 1 979. It has earned the 
respect of thousands of 68 MICRO JOURNAL readers over the years. In fact. Ron's column has been described as the 
Bible' for 68XX users, by some of the world's leading microprocessor professionals. Now all his columns are being 
published, in whole, as the most needed and popular 68XX book available. Over the years Rons column has been one of 
the most popular in 68 MICRO JOURNAL. And of course 68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

As a SPECIAL BONUS all the source listing in the book will be available on disk for the low price of: FLEX T * format only — 5" 
$1 2 95 — 8" $1 6.95 plus $2.50 shipping and handling, if ordered with the book. If ordered separately the price of the disks 
will be: 5" $17.95 — 8" $19.95 plus $2.50 shipping and handling. 

Listed below are a few of the TEXT files included in the book and on diskette. 

All TEXT files in the book are on the disks. 



LOGO.C1 

MEMOVE.C1 

DUMP.C1 

SUBTEST.C1 

TERMEM.C2 

M.C2 

PRINT.C3 

MODEM.C2 

SCIPKG.C1 

U.C4 

PRINT.C4 

SETC5 

SETBAS1.C5 



File load program to offset memory — ASM PIC 
Memory move program — ASM PIC 
Printer dump program — uses LOGO — ASM PIC 
Simulation of 6800 code to 6809, show differences — ASM 
Modem input to disk (or other port input to disk) — ASM 
Output a file to modem (or another port) — ASM 
Parallel (enhanced) printer driver — ASM 
TTL output to CRT and modem (or other port) — ASM 
Scientific math routines — PASCAL 
Mini-monitor, disk resident, many useful functions — ASM 
Parallel printer driver, without PFLAG — ASM 
Set printer modes — ASM 
Set printer modes — A-BASIC 
(And many more) 



"Over 30 TEXT files included in ASM (assembler) — PASCAL — PIC (position independent code) TSC BASIOC, etc. 

NOTE: .C1..C2, etc. = Chapter 1, Chapter 2, etc. 

This will be a limited run and we cannot guarantee that supplies will last long. Order npwfor early delivery. 

Foreign Orders Add $4.50 S/H 
Softcover — Large Format 

Book only: $7.95 + $2.50 S/H] 

With disk: 5" $20.90 + $250 S/H | 

With disk: 8* $22.90 + $2.50 S/H 

See your local S50 dealer/bookstore or order direct from: 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

(615)842-4601 

"FLEX t$ a trademark of Technical Systems Consultants 
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$4,325 

FOR A WORLD-CLASS 
SS-50 COMPUTER 

Smoke Signals VAR/68 r * gives you: 



Fabled Chieftain performance that led the 
pack in tough Benchmark surveys 

Integrated, easy-to-use software that covers 
your complete business needs 




• Proven reliability backed by our exclusive 
Endurance-Certification Program 

• Extremely good looks and unsurpassed 
operator comfort 



(2) Our Advance-Replacemem program js yours for 
a low fixed charge (3) You gel instant diagnostic 
service by telephone Its free (4) Normal repairs 
are handJed with super speed (5) Software and 
hardware support are part of doing business with 
Smoke Signal 

TOTAL INTEGRATED SOFTWARE 
GIVES YOUR BUSINESS SOLUTIONS 
INSTEAD OF PROBLEMS 

Powerful business application programs are ingeni- 
ously inlerhnked to give even untrained operators a 
quick, smooth upper hand The VAR 68 is a joy for 
first-time users, and an unprecedented productivity 
tool for anyone who wants new dimensions of control 
over critical business matters 

This screen tells part of the story 



$4,325: A PRICE CALCULATED TO GET YOU 

HOOKED ON THIS BLOCKBUSTER SS-50 

That price buys you a VAR/68 computer with multi- 
user, multitasking capabilities, and an economically 
designed terminal You get 128K RAM — expandable 
to Imb Eight serial ports, up to 16 if desired Two 
parallel ports -and more are available Plus a long 
list ol olher impressive capabilities 

Smoke Signal's experience allows us to offer OS~9 and 
other UNIX-like, and multi-user operating systems. 

The styling is completely new-fashioned tor the 
utmost in operator comfort And its remarkably 
compact VAR/68 is a combination of great perfor- 
mance and good looks demanded by the office of 
today 

VAR/68 IS TOUGH, BUT SMOKE SIGNAL 
GIVES YOU EXTRA PROTECTION 

(1) Your new computer is Endurance-Certifted before 
delivery That's an exclusive quality-assurance process 
that guarantees perfect operations from day one 




GET A BIG DISCOUNT ON YOUR 
INITIAL ORDER 

Most re-setlers can save up to 42 percent — even on 
small orders Smoke Signals price schedule is a 
powerful profit-maker for dealers of almost every 
description 

CALL SMOKE SIGNAL OR WRITE FOR 
MORE INFORMATION ON THE VAR/68 
COMPUTER FAMILY 








rWrfy^ Products and Support for VARs 

31336 Via Colinas • Westlake Village, CA 91362-3984 • (818) 889-9340 



SMOKE SIGNAL 
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THE 68000 FROM SMOKE SIGNAL! 



ADD 68000 AND UNIX™* 
TO YOUR EXISTING SS-50 
COMPUTER AT PRICES 
50% TO 75% OFF LIST 

THANK YOU 

Seven years ago, Smoke Signal was lounded to sell stateoNhe- 
art computer products, by mail, to individual professional pro- 
grammers and hardware engineers. At thai lime, most big 
companies did not believe in the power or lutureol micro- 
computers for serious computing applications Onfy alter you, 
the individual computer user, proved the viability ol the micro- 
computer was Smoke Signal able to sell systems for business 
uses. However, as we progressed to become the leader in SS 50 
systems, we had to add the sales and technical support services 
demanded by these business customers — and our prices for 
complete systems rellected these added costs. 

With the introduction ol our 68000 products, we wanted to lind a 
way to say thanks 10 you, our original customers, the Individual 
computer users, and slid olfer complete sales and technical 
support to our business customers for complete systems We 
think this oiler accomplishes both of these goals. We are oiler, 
mg you a choice of upgrade kits that will bring any SS 50 
computer up to the electrical equivalent ot our complete 66000 
computer systems at prices far below complete system prices 
In fact, the prices o Me red are 50% or more oil our normally low 
prices (or the components contained in the upgrade kits 

This special of lens limited lo one upgrade kit per customer and 
is our way ol saying thanks to those of you who had confidence 
in us from the beginning 

THE UPGRADES 

The following upgrade kits were designed so that anySS 50 
system can be upgraded I068OOOAJNIX 

SWTP UPGRADE $2,800.00 

Contains 1MB 1 A SS-50C Motherboard, DCB 4A floppy con. 
Iroller. PSA-I Winchester/Tape DMA Interface. SCB 68K 
66000 CPU. SER-2 dual serial board. 5Mb Winchester and 
controller, powei supply, all cables, and REGULUS 

GIMIX UPGRADE $2,500.00 

Contains Same as SWTP Upgrade except allows you to use 
your GIMIX motherboard, serial board and Winchester power 
supply 

Users ol standard SMOKE SIGN ALsystems may choose one ol 

the lollowingupgrade kits 

For SSB lloppy based systems: 

SS-FD UPGRADE $2,100.00 

Contains: SCB €8 K 68008 CPU PSA 1 Winchester/Tape OMA 
interface. 5Mb Wi nchester and controller, power supply, all 
cables, and REGULUS, 

For SSB Winchester based systems: 

SSHD UPGRADE $500.00 

Contains SCB 68K 68008 CPU and REGULUS 

COMPLETE SYSTEMS 

SMOKE SIGNAL is also making available complete VAR/66K™ 
systems at dramatic discounts This olfer is only available 
through SMOKE SIGNAL dealers Contact SMOKE SIGNAL 
directly lor information aboui how to order a complete VAR/68K 
system 

RULES OF THE OFFER 

1) Limit, one upgrade system per customer 

2) Prices valid through December 3t. 1984 

3) Orders must be accompanied by luJI payment in the lorm of 
individual check or credit card authorization 

4) Supporl will only be provided for systems containing the 
following SMOKE SIGNAL boards SCB-68K. DCB 4A, PSA-1. 
and a motherboard such as the LM8-1A with extended 
addressing and main lermlnal I/O at FF7E8. 

5) While we leel that most static RAM boards will work with 
these upgrades, we only guaranty compatibility with systems 
containing SMOKE SIGNAL sialic or dynamic RAM 

VAR/B8K tfi a trademark or Smoke S.gr\*i 

RttOOLUS is a registered •reriema/e ot Aicvvt Corp . UNIX >• a r»g»* re* ed 
tradama/k of BeHlaboralOtxa. OS9 erxJ OS**** are waOvmats of 
Mlcrowara; MACSBUG Is B irademaf* of Motorola loc 

•Repulus the 05 offered It UNIX Compatible 

'68* Micro Journal 




PRODUCTS 

The heart of all these upgrade kiis is SMOKE SIGNAL'S new 
SCB €8K 8 MHz 68008 CPU Board This standard (5 MT x9") 
board will replace aSCB€9CPU Board in any SMOKE SIGNAL 
computer with current revision boards Thts board contains a 
realtime clock with battery back up.2 EPROM slots for up to 
64K bytes ot storage, a MACSBUG™ type monitor along wllh an 
auto boot loader and a mnemonic disassembler, plus many more 
features 

All upgrades also come standard with REGULUS™. a UNIX like 
operating system which is totally compatible with UNIX. REG- 
ULUS supports realtime tasks, shared memory, record locking 
and contains a shell similar to the Berkeley C shell Along with 
the operating system, you gel C, an editor, assembler, linking 
loader, interactive debugger and a word processor. 
SMOKE SIGNAL is also including in many of the kits the DCB4A 
double density floppy controller which can handle up to four 5" 
and lour 8" floppies and contains 1 K of buffer RAM for fast disk 
transfers: the PSA4 Winchester/Tape DMA interface board 
which has laps for SASI and Priam disk interfaces as well as a 
tap for 90ips tape streamers which are supported under both 
REGULUS and OS9™; either a M 256 X or M-51 2X dynamic RAM 
board with over two years ol field proven reliability; and the LM8* 
1 A heavy duly motherboard with gold plated connectors, 
extended addressing and onboard baud rate generator with ten 
selectable baud rates. 
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Software and Software Supporl is available only Irom Smoke 
Signal dealers. Spread Sheet. Word Processing. Relational 
Database, C. Basic and Cobol are all available now. Additional 
system's software is becoming available every day because ol 
the UNIX compatibility. 

SMOKE SIGNAL dealers are also offering Microwatts 
OS9/68K™ to purchasers ol these upgrade kits. SMOKE SIGNAL 
will offer other Microware 68000 products as they become 
available 
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Even at these "lower than PC" prices, we're not going to leave 
you with "PC" type support We've arranged with one of our very 
technically qualified dealers to provide you with add-on soliware 
and technical support In addition to answering your questions 
on how lo convert your system to Ihe 68000, he has a group ol his 
customers who are themselves computer expens who are joirv 
mg in a network thai will help with even ihe mosi technical 
questions. We hope you will contribute your ideas lo the network 
so thai we all can benefit from new and fresh thinking. Complete 
details ol the support available are included with the upgrade 
systems 

...... — ... ... ORDER FORM—————— 

Fill in your name, address and phone number below Your order wiU be shipped 
UPS so p*e«M do noi uh P O Bop Checfc iiems being o/dNrted o* t<wm Add 
prices for ail items selected CA resident muit add 6% tor sties u* Tout (Re 
amount for your older and cfteck payment method below 

SS FD UPGRADE $2100 

SSHD UPGRADE 500 

SWTP UPGR A Dti 2|06 

GIMiX UPGRADE 2*00 

M 256X RAM 848 

M-M2XRAM 94& _ 

SER2MO 65 _ 

20Mb HARD DISK 000 

(mjieedofSMb) 

Suo Total 

CA resident add 8% 

Toial 

SEND COMPLETED ORDER FORM TO: 

SMOKE S4QHAI 

31336 Vie Coilnea, Weellate Village, CA 

81382-3864 

(816) 686 9340 



Nanse 




Address 




City, Slate, Zip 






Rhone 


Payment 
Card l 


Enclosed Crock 
VISA 
Mavisreard 


Exp Del* 




Slgnatuie 
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Ronald tf» Anderson 
3540 Sturbrldge Court 
Ann Arbor, HI 46105 



Bells end Whistles or Bricks end Morter? 

I recently heve been doing some thinking about 
software again. This topic Is the result of my having 
looked at a couple of products over the past several 
months. As usual, let me say first that I am not out to 

6lck on anyone In particular, so I will use no names- 
hat I am saying Is that the author of software normally 
becomes so Involved In the detail that he can't see the 
overall picture very clearly. (I Include myself in these 
remarks)- Because of this tendency, sometimes, the 
software writer will Include a "cute" feature of marginal 
use to the user, while completely overlooking some very 
frequently used feature, either omitting It, or making li- 
very awkward to use. 

The first example might be a screen editor that I 
received some time ago. I found that It would actually 
total values In a table so that totals could be run for 
rows or columns or both. That is a nice "whistle" by my 
definition. I've never needed such a function In an 
editor, and If I did, It would be so easy to use a 
calculator alongside to do the totals, and then type them 
In. . . . Mow, I was going Into this editor's features and 
I discovered that fn order to Indent a paragraph, I had 
to put the cursor at the first line of the paragraph and 
type a sequence of Instructions. At that point, the 
paragraph would reformat. Now to Indent the next 
paragraph. It was again necessary to bump the cursor 
down to that paragraph and type the sequence of 
Instructions In again. Worse, any editing of the first 
line of any paragraph, would cause the Indent to be lost, 
and the pr ess for that paragraph had to be repeated* 

I Imagine that most of you have used screen editors by 
now, and you know that most have some provision for 
Indenting. The problem with the above mentioned editor 
could be fixed simply by modifying the paragraph 
formatter routine so it would Ignore (and leave In place) 
any leading spaces at the start of a new paragraph. The 
spaces could be Inserted by spacing or teboTng o\er a 
few spaces at the start or each paragraph, and would 
remain there permanently. When I wrote the supplier of 
the editor with the suggestion, he apparently didn't 
take kindly to my criticism, and he has not answered my 
letter. I don't know about everyone's applications for 
editors, but I would Imagine that a paragraph Indent 
would be performed vastly more times than totalizing the 
columns or rows In e 
that this editor was 



columns or rows In a table of numbers. 1 can only say 
that this editor was skimpy on the basic building blocks 
but contained unnecessary frills. 

Example 2 Is a compiler that 1 looked at recently. I 
found that It had a nice feature that would convert 
Integer numbers to the equivalent Roman Numerals (In a 
choice of upper or lower case yetl). That Is a nice 
feature that many users of the compiler would never use, 
and some would use Infrequently- I found later that a 
couple of very standard features of the compiler had not 
been Implemented. (In this case, the version I received 
was a "very preliminary" one, and the missing features 
ere being Implemented, but It struck me strange that 
the frills were done before the standard features)* 

When 1 wrote some software some time ago, I was guilty 
of doing some things ^leverhr* that could nave been done 
In a way much more standard to FLEX users* When this 
was pointed out to me by someone that received a copy 
for comments, I was defensive on first reading of the 
letter, but decided that the comments were quite valid, 
and I changed the software to make It operate In a 
manner much more as expected and in keeping with FLEX. 
I think the result was a greatly Improved package. 

Perhaps this Indicates that not only Is a software 
author too close to the project to be able to write the 
Instruction manual, but that he may also be too close to 
the project to be objective about the features that are 
Included. We all have software that Is "almost". A 
second opinion would have made most of that software at 
least "great" If not perfect* 

While I am throwing bricks, let me also pitch a couple 
of bouquets* Though there Is reason to leave the bricks 
aimed at folks who will remain anonymous, there Is no 
reason not to mention names for some positive feedback. 



Dan Farnsworth of Palm Beach Software (and of recent 
"great debate" fame) sent me preliminary versions of his 
SPELLB. I gave It a workout and responded with several 
suggestions, all of which were taken seriously- Both Dan 
and 1 feel that the final result was better for having had 
two people look at It. 

When I first received PL/9 I made a number of 
suggestions for Improvements In features, and I found 
Graham Trott, Its author, most willing to listen. Meiy of 
the suggested Improvements were implemented, and the 
rest at least brought forth an explanation of why they 
couldn't ba added. 

More Compiler Oebate Evidence 

I know, I said last time that the topic had been 
exhausted, but something has happened since then. Let 
me give you a case history of a project In which I have 
been Involved* I've mentioned this previously, but It has 
come to a conclusion so I can report final results. 

Several months ago, I received a call from a company 
that needed some help with software. They had a fairly 
complex calculation program that they had written for a 
6800, In assembler. The execution time for the 
calculation was 160 seconds* "Send me the listing and a 
non-disclosure agreement, and I'll see what can be done" 
I said. The listing arrived, and I found that the math 
package was a BCO version. The scientific functions EXP, 
LOG, and XT0Y (In BASIC XfY) were required. The 
functions were accurate enough* but with the slow BCO 
arithmetic and overly complex functions, XT0Y took 5 
seconds all by Itself. 

A look at the code for the calculations showed that 
the author had used BH and X1y liberally rather than the 
much faster 6*B^ end X*X. I changed those and then as 
a first step^ wrote a new SORT function since the 
package used Xnk5 for the square root, end I knew that 
to be a slow calculation. The result was an execution 
time of 16 seconds. Next step was to write more 
efficient scientific functions. That done, the time was 
down to 8 seconds. 

I had mentioned switching to a binary math package, 
and we decided to go In that direction for further 
Improvement. I had a math package that I had done 
previously, and I made some improvements to It, adding 
the necessary scientific functions. Now, of course tl>e 
calculations had to be recoded to match the new math 
package. It was about a 12 hour chore to recode the 8 
or ten pages of calculations and get them debugged. 
Resulting execution time was not quite what I had hoped, 
but It was approximately 2.79 seconds. I could probably 
with some hours of looking and hair pulling manage to gar 
that down to 2.5 seconds or a little less. 

I wrote the customer that I felt this was about as well 
as we could do with a 6800. Because the 6809 has the 
MUL Instruction that does an 8 bit by 8 bit multiply In 12 
microseconds (six on a 2 MHz system) It should run 
considerably faster, particularly In light of the fact 
that the scientific functions use many multiplies and few 
divides, so as to take advantage of the '09's 
capabilities. 

I have a 6809 version of the binary math package, but 
I would have to code the Improvements to make It 
compatible. I decided to test my theory about the "09 
advantage by coding the calculation In PL/9 and seeing 
how fast It would run. Would you believe that It ran In 
0.280 seconds? The MUL instruction brought about a 
speed advantage of near!/ ten times, In going to a 6809. 
I've still not coded the 6809 binary math package for 
compatibility so I can't yet test It, but I'm betting It 
won't be much better (If any) than the PL/9 results. 

I draw several conclusions from all this. First, 
Assembler code Is not Inherently fast. It has to be 
efficiently coded to have the speed advantage so glibly 
claimed by Its proponents* Second the pr essorDOCS 
make a difference, though the advantage of one 
processor over another wfll depend greatly on the 
application. In a simple control application consisting 
mostly of AND and OR logic and shifts and rotates, the 
6809 would have no speed advantage over the 6800, for 
example. Third, compiled code Is not necessarily slow or 
inefficient. The PL/9 output was about 20< larger than 
the best assembler code version, and about the same 
size as the original essemb er code version. 

As I stated above, the receding of the calculations 
and the debug of the assembler version took about 12 
hours. It took no more than half an hour to write the 
PL/9 code, and It was debugged In five minutes on the 
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second try- Now someone convfnce me that assembler was 
a better chofce for thfs application!! I think this was a 
fair test. The Job to be done was clearly deffned at the 
start* The chore was sfmply one of coding the 
calculations, and there was no advantage gained by 
having done one version ahead of the other. I em about 
as familiar with and experienced in assembler coding as 
In PL/9 so there was no advantage one way or the other 
due to familiarity. I wrote the scientific functions 
package for the assembler version, and was responsible 
at least In part for the package In PL/9, so that there 
was no familiarity bias In that area either. The fact Is 
that It Is much easier to code: 

Z*<1~SQRCB«BM*A*A>/3JfN/3> 
Than It Is to coda: 

JSR MAIN 
FC8 PSH 
FD8 ONE 
FCB PSH 
FOB A 
FCB CPY 
FCB CPY 
FCB FW. 
FC8 FML 
FC8PSH 
FDBB 
FCB CPY 
FCB FI4. 
FC8 FAD 
FC8PSN 
FDQ TIWEE 
FC8 FDV 
FCB FS8 
FCB PSH 
FOB ONE 
FCB PSH 
FOB THREE 
FC8FDV 
FCB SWP 
FC8EXT 
JSR XTOY 
JSR MTH 
FCB STR 
FOB 2 

I made a couple of mistakes In coding the above 
example and had to correct them just now. Multiply this 
little example by 20 or so, and you get an Idea of the 
order of magnitude of the project. 

Maintenance Policy 

I've recently been disturbed by what seemed to be 
restrictive policies on the part of Wlndrush 
Microsystems, and I wrote and told Them so. Their reply 
to my criticism Is well tJiought out and It explains their 

?ol1cles quite well, so, with their permission, I am going 
o explain here* 

My Irritation was over the fact that Wlndrush won't 
provide an update of a customer's compiler unless that 
customer returns the original disk on which the 
software was supplied, to England, fully Insured. 
Wlndrush then will suppty the update on the original disk, 
to the customer. My irritation was Iwofold. First, It 
takes a long time for a disk to make a round trip to 
England* Second, insurance and postage are not cheap. 
"Why can't you have U. S, distributors provide updates?" 
I asked, well, I found out. Let me Quote from Bill 
Dickinson's letter. 

"The fact that we upgrade customers who report bugs 
free of charge has got to be worth the delay and cost of 
postage back to the U.K. If we wanted to get clever we 
would start charging maintenance like everybody else. 
I'll let you decide which of the(se) two policies Is the 
better one: 

1 . You buy m products You've got 90 days to report any 
problems with It. If you find a bug on the 91st day you 
nave got to buy my maintenance contract to get the bug 
fixed. My maintenance contract costs $75.00 per year. 
You will have to send me the original disks to get bugs 
fixed on your maintenance contract* You've had my 
product for over,a year. I Just released a new version 
with all sorts of Improvements- You have not been paying 
for maintenance so you will have to pay for the upgrade 
which Is 501 of the purchase price of a new one. If you 
have paid me $75 a year for the past two years you will 
get the upgrade free. 

2. You buy n*/ product. If you find a bug I don't care If 
you bought It last week or two years ago, I will try to 



resolve the problem. If solving the probiem means qivlng 
you the latest version of the product then you nfll get 
the latest version of the product free of charge* All 
you have to do Is send me the original disk. YouVe had 
my product for over a year. I Just released a new 
version with all sorts of improvements. All you have to 
do Is send me $25.00 and the original disk. I will send 
you the latest version and a new manual (if applicable). 11 

Of course Wlndrush's guarantee Is the latter. BUI's 
letter continues: 

"Asking for the original disk back may seem to be a 
waste of everyone's time until you consider the following 
points: 

"We do not keep any sales records from one year to the 
next. Therefore we have no way of verifying whether 
someone Is a 'paid up' customer or a r logoff artist. If 
the customer can produce our original disk then he Is 
considered to be legitimate. If he can't he Isn't. 

11 It prevents the customer from selling his old copy to 
someone else, who then expects to get an upgrade for 
$25.00! 



M We have a great desire to keep our administrative 
costs to a very low level. If our administrative costs 
start to rise then we will have to adopt policy #1 as It 
will be the only way we could recover the tosses. 

"We iose money on $25*00 upgrades and positively lose 
money when we give someone a copy of the latest version 
to fix a bug he has discovered In a product that Is two 
years old. The least the customer should be wllilngto do 
is to send us his disk back at a cost of about IT5. 00 
and wait bit for the replacement. 

"It Is not really practical to send 'upgrade' packs to 
the distributors to stock as there Is always the danger 
that the^ will be sold and neither we nor the author see 
any money from the sale. 

"The bottom line Is that for us to be able to support 
policy #2 the customer has got to be willing to put up 
with a little delay- If you had the choice of paying us an 
additional 175.00 within 90 days of purchasing the 
product and $75 for every year of maintenance you wanted 
In return for the ability to ahone us for a free copy of 
the latest version (without having to return the ofsk 
first) would you pay It? I rest m/ case." 

Bill, thanks for the clarification and defense of your 
policies. Now they make rather good sense to me. I've 
always found Wlndrush responsive to reports of bugs* 
One thing eise to remember Is that It takes about ten 
days for a letter from the U#S, to make It to England and 
about the same the other way. Of course I am talking 
about air mall letters. In addition to the mall delay, 
software authors sometimes get busy or have other 
commitment so that they can r t drop everything and 
search for a bug Immediately. 

Well, Don Williams teils me that I have been getting a 
little too long winded lately, so I am going to give him 
some space for some other stuff thfs time. 
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0S9 USER NOTES 

by Petar Dibble 

("05-9 Uaers Iotas" Columnist; 

'68' Micro Journal) 

The First Stop Into OS-9 

There has been some calf recently for Information 
for the beginning user of OS-9. Color Computer 
users new to OS-9 feel swamped by the number of 
details Involved In the operating system. This 
column Is an attempt to make OS-9 seem simpler to 
new users. 

The OS-9 operating system has started to 
develope a reputation for complexity and obscurity 
— In other words, user hostility. It Is an unjust 
accusation. The thing that makes OS-9 appear 
confusing Is the way It Is presented. There are 
many subtle features In the operating system, and a 
large array of utilities. The manuals that come 
with it could help but don't. The OS-9 manuals were 
written as reference manuals, not tutorials. They 
drop everything on you at once. A new OS-9 user who 
Is experienced with computers or very brave should 
read the manuals, wrap his mind around the whole 
thing, and sit down at the computer to enjoy OS-9. 
That Is the quick, brute force, way to learn OS-9, 
but If It doesn't work for you, I recommend a 
gentler approach. 

My copy of CoCo OS-9 Includes about fifty 
commands. Alt these commands are Important to at 
least some people, but most of them are only 
confusing to to new OS-9 users- The entire English 
language Includes more than a hundred thousand 
words, but most people only use fewer than twenty 
thousand of them, and It Is possible to communicate 
with a vocabulary of a thousand words or less. 
Operating systems like Unix and OS-9 are very much 
like English In that respect* Of all the commends 
available under OS-9 about a dozen are really 
necessary. 

The bare minimum set of OS-9 commands are: 

backup 

copy 

del 

dlr 

edit 

format 

free 

list 

rename 

shell The shell Is the program which processes 
the commands you "type Into OS-9 and runs the other 
commands. Several commands are built Into the 
she 1 1« They are: 

chd 

chx 

ex 

w 

kill 

setpr The only shell commands that you really 
need to know are chd and chx. If you mean to do 
assembly language programming you will also need: 

asm 

debug If you will be using Bastc09 you will 
need: 

Bastc09 

Run6 

QFX 

Of all these commands there are four that need 
explanation especially badly. Format needs to be 
discussed because It Is dangerous; If It Is used 



carelessly It can destroy Important Information. 
BACKUP Is a relatively fast way to copy an entire 
disk (It Is a very good thing to get Into the habit 
of doing this); perhaps a careful discussion of 
BACKUP will encourage people to use It more. 
Explaining D1R Is a good excuse to say a few things 
about directories: one of the nore Important 
features of OS-9. CHX and CK) also relate to 
directories, and seem straightforward- What they 
are supposed to do Is less Important to a person 
with a OS-9 on a small computer than their 
unofficial side effects. 

Format 

The format command Is the first one to use- Until a 
disk has been formatted It Is unuseable to OS-9. 
The format command writes a pattern on the disk 
which marks the disk off Into sectors (which amount 
to pigeon-holes for OS-9 to store data In). After 
writing the pattern format checks the disk to make 
certain the pattern Is recorded correctly on the 
disk. If It Isn't, format will note that the 
sectors where the errors occurred are faulty, and 
those sectors won't be used to store data. Format 
also writes some Information which will be used to 
manage files on that disk. In the process of doing 
alt this the format program completely erases the 
disk* If the disk Is fresh out of a box of new 
disks you can feel certain that there Is nothing on 
the disk that you care about, but. If It Is one you 
are recycling, be very careful- After format Is 
started any data that was on that disk Is gone 
forever . 

Put the disk you want to format In the drive 
you aren*t using for the system disk (l*m going to 
assume you have your system disk In the drive OS-9 
calls /DO, and the disk you want to format In drive 
/DT). Invoke the format command by typing FORMAT 
/D1 at the OS-9 prompt. The command line should 
look like: 

0S9:F0RMAT /D1 to which you should get the 
response: 

COLOR 00ff»UTER FORMATTER 

FORMATTING DRIVE /01 

Y (YES) OR N (NO) 

READY? This Is format giving you a chance to 
change your mind- It Is also a way for you to 
format disks If you only have one drive, by asking 
format to format the disk In drive /DO and replacing 
the system disk with the disk you want to format In 
at this point* In either case double check that you 
are about to format the correct disk. If you want 
to be especially safe take your system disk out of 
drive /DO at this point even If you are formatting 
the disk In drive one* There Is no danger at all of 
format writing on the wrong disk, but you can't be 
too careful- If you reply N to the READY? prompt 
format wilt quit Immediately leaving the disk 
Intact. If you reply Y, there will be a pause (23 
seconds on my CoCo), then format will prompt you for 
a name for the disk- The prompt will look like: 

DISK MA*C: At this point enter the name you 
have assigned to the disk. The name can be up to 32 
characters long and may Include blanks- Follow the 
disk name with an ENTER. Format will now check the 
disk. As It checks each track on the disk It will 
write the track number to the screen In hexadecimal 
(base 16). If you have a thirty five track drive, 
the numbers will be from 000 to 022. Then format 
wilt print the message: 

NU^CER OF G0C0 SECTORS: $000276 If the number 
Is smaller than 276 (a base 16 number which Is 630 
In decimal) some sectors were faulty. 



If you want to demonstrate to yourself that 
format did something to the disk try the FREE 
commend on the new disk. Enter the command FREE 
/D1 ♦ The command tine should took like: 
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0S9:FREE /Dl The response should be something 
like: 

disk name CREATED ON 84/01/24 

CAPACITY: 630 SECTORS (i -SECTOR 

CLUSTERS) 

620 FREE SECTORS, LARGEST BLOCK 

620 SECTORS Where "disk name* In the first line 
of the response will be the name you gave the disk 
when you formatted It- 
Backup 

The next command to use after the format command is 
BACKUP. It Is crucial to have a backup copy of each 
software distribution disk you have* If you make an 
error that damages the only disk with an lo«portant 
piece of software on It you will have to wait until 
you can (jet a replacement for the disk before you 
can use your cot«put*r again- Evon If the time 
wasted wafting for the replacement disk Isn't 
Important to you, consider that replacement disks 
cost money* 

Backup Is a relatively fast way to create an 
exact copy of a disk. It has lots of options, but 
the simplest way to use the command Is to just give 
the command BACKUP- The command line should look 
like: 

0S9:BACKUP The response will be: 

READY TO BACKUP FROM /DO TO /Dl 

7: At this point put the disk you want to eopy 
In /DO and a formatted disk which has nothing you 
want to keep on It in drive /Dl - Then check the 
disk in /Di -». BACKUP will erase anything that's 
on that disk- When you are certain everything is OK 
type Y. Now BACKUP wl It double check with you by 
telling you the name of the disk In drive /D I. The 
message will look like: 

THE DISK 
IS BEING SCRATCHED 

OK 7: if you reply Y to this, the backup from 
the disk In /DO to the disk In /Dl will take place- 
The disk In /Dl will become an exact copy of the 
disk in /DO right down to the disk's name. 

The BACKUP command takes what seems like a long 
time to run- There are two things that can speed it 
up* One Is to use the -V option which prevents the 
copy from being verified. I don't suggest that 
anyone use this option. The other way to speed 
BACKUP up Is to Instruct 0S-9 to give It extra 
memory to run In. BACKUP can use extra memory to 
run more quickly. BACKUP ran for one minute 58 
seconds when I started it with the command line: 

0S9 : BACKUP Normal Jy BACKUP uses 19 pages of 
memory. If you give It more — say 100 pages — 
with the command line: 

0S9:BACKUP 100 it runs In one minute 48 
seconds- It Is also quieter because the heads on 
the disks don't load and unload as often- 

Dlr 

The command which tells you what files are one your 
disks Is the the Dlr (short for directory) command- 
if you just type DIR after booting 0S-9 you will 
get a response like 

DIRECTORY OF . 23:55:08 

0S9B00T CMDS SYS 

DEFS STARTUP This means that you are 
listing the current directory which Is known by the 
pseudonym ". n at 11:55:08 In the evening- The files 
In that directory are 0S9600T, CWS, SYS, DEFS, and 
STARTUP. Now, In fact only 0S9800T and STARTUP are 
normal flies, the other three flies ere 
subdirectories- Subdirectories are such an 
Interesting topic that they were the subject of 
their own column some months ago, and won't be 
covered any mora than absolutely necessary here. To 
find out more about the files than their names use 
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the command DIR E. 






0S9:DIR E which will 


respond : 


DIRECTORY OF 


. 23: 


59:57 


CREATED ON OWNER 


NAME 


ATTR START 


SIZE 


83/06/02 1921 





0S9900T 


m 


A 


3032 


83/06/02 1956 





o©s 


D-EWREW* 


3C 


6A0 


83/06/02 2002 





SYS 


D-EWREWR 


164 


AO 


83/06/02 2002 





OEFS 


O-EWREWR 


17F 


CO 


83/06/02 2003 





STARTUP 


R-WR 


1F5 


E then It w T 1 



stop 

because the screen Is full. When you ore ready to 
continue hit any key --• I usually press the space 
bar. That was the end of the directory, so all you 
get after* you let the output continue Is a few blank 
llnes and a new 0S9 prompt. 

Two of the fields In the 0IR E output are of no 
special Interest until you become an advanced OS-9 
user: OWNER, and START. The first two fields for 
each file ere the date and tine the file was 
created. The date Is In the usual YYAW/DD format 
and ff^ time Is In Hh*W format with hours ranging 
from 00 to 23. The attributes field contains 
Information about what the file can be used for. 
The Important thing right now Is that files with a 
as the first character In the attribute field ere 
directories. Flies with a dash as the first 
character In their attribute field ere normal files- 



The other option which can be used with the DIR 
command is X« The X option Is a short hand way to 
get the directory of the execution directory; that 
Is, the directory 0S-9 searches for programs, like 
the commands, you ask It to run. The command line: 

DIR X will give you a rather long list of all 
the files In your execution directory. If you 
haven't written any of your own programs, this will 
be a list of all the commands and utility programs 
which came with 0S-9. You will probably have to 
press the space bar In the middle of the output of 
this command- It Is more than one page Jong. 

Chx and Chd 

Chx stands for Change Execution Directory, Chd for 
Change Data Directory. 0S-9 expects to find all 
commends, whether they are part of the operating 
system or something you wrote. In the execution 
directory. All files that you don't mean to execute 
are looked for In tl*e data directory. (There are 
ways around both of these restrictions, but let's 
skip that for now.) After you boot 0S-9 you wllj 
find that the execution directory Is /D0/CMDS and 
the data directory Is /DO. If you have a second 
drive (I have been assuming that you do) you «'ll 
probably want to use that for data- The command: 

C*C A>\ will cause alt future references to 
data flies to I ook for them on /D 1 . 

To speed 0S-9 up, the location of the directory 
file on the disk Is kept In memory. This leads to 
the Important side effect of the Chd and Chx 
commands. When you read the directory 0S-9 goes 
directly to the directory's location on disk and 
starts reading ... imagine what would happen If you 
fooled 0S-9 by changing disks- You change disks and 
type a command J Ike 

LIST F00 or even Just DIR. Your operating 
system will start reading where the directory Is 
supposed to be* Since the disk with a directory at 
the selected spot Is sitting In Its envelope and 
some other disk Is In the drive. 0S-9 will find 



something unexpected where the directory Mas- The 
result could be any of a number of error messages- 
The solution to this problem Is to always give OS-9 
a chance to locate the directories on a new disk by 
giving It Chd and Chx commands as necessary when you 
change disks- 
There Is one last tricky thing about the 
Chx/Chd commands ' special use- If you keep things 
very simple It will seem that you only need to use 
the Chx command, but this Is just a special case- I 
suggest that you learn how to make directories and 
use them as soon as you can, but, until you start 
using them, the new disks you use to store data will 
only have the directory FORMAT automatical Jy creates 
(eel led the "root directory"). The root directory 
Is always at the seme location on a disk. Because 
of this special fact about the root directory 0S-9 
Is always able to find It, and changing disks that 
only have the root directory on them won't cause any 
trouble. The execution directory Is usually not the 
root directory, so this special case doesn't 
genera My apply to It. 

The set of commands 1 have mentioned In this 
column might be considered a "starter set* 1 for OS-9. 
The dozens of commands 1 left out are certainly 
worth learning, but you can get 0S-9 working with 
these few. 

Oops 

I neglected to mention a few months ago that OFiex 
as reviewed In this column Is available only from 
Glmlx. Richard Don, the salesman for Glmlx, 
explained the geneology of OF I ex to me. It Is Flex 
by TSC adapted by Richard Hogg to run under OS-9. 
Glmlx provides enhanced disk Device Drivers to 
support Flex's requirements, and made some 
enhancements to Richard Hogg's design. Anyone who 
takes out licenses from TSC and Richard Hogg can 
sell OF lex, but the version I reviewed has features 
added by Glmlx. 
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INTRODUCTION 

This month's column discusses the new Tandy C 
compiler for COCO 0S/9 and provides an example of 
the use of the C language In Interfacing with 
Interrupt-drlven devices: In particular, the COCO 
printer port. 

TANDY C COfMLER 

Tandy has recently begun marketing the Mlcroware 
(McCosh) C compiler for the COCO for $99.00. This 
Is In sharp contrast to the Mlcroware cost of 
$250.00 for essentially the seme product. It 

Includes Its own relocating macro assembler, for 
whlch Mlcroware asks $125.00, If purchased 
separately from the C compf ler. 

For a COCO OS/9 user, the situation Is excellent, In 
that Tandy has made a full C compiler available for 
$99.00, along with reasonably good documentation, 
which Is a typeset version of the Mlcroware C 
manual- Even the relocating macro assembler Itself 
may be worth thn $99.00. 
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For non-COOO OS/9 users, the situation Is not quite 
so clear. Although the price Is very good, there 
are several non-monetary disincentives to the use of 
the Tandy C 

One obstacle which must be cleared Is the COCO OS/9 
format of the Tandy C diskette- There are several 
means of solving this problem. If a COCO Is 
available, the D. P. Johnson SDISK software may be 
used to copy It to a standard OS/9 mini -floppy 
format. If no COCO Is available, but a GIMIX system 
with mln'-f lopples Is available, the GIMIX COCO 
driver may be used to read the diskettes. If 
mini-floppy diskettes are not acceptable, the files 
may be transmitted with one of the available modem 
programs from one system to another. 

A small problem with the Tandy C package concerns 
the fact that It does not Include the K XRC book, 
while the Mlcroware C package contains It. The 
highest price noted for this book Is $19.95, from 
Mlcroware. 

Another disadvantage with the Tandy C for OS/9 Level 
2 users Is that only the version of C for OS/9 Level 
1 Is Included, whereas the Mlcroware C provides 
versions of C for both OS/9 Level T end OS/9 Level 
2. There may be subtle differences In the versions 
of the compilers for the two levels of OS/9, but I 
am aware of no differences aside from the obvious 
one of two passes for the OS/9 Level 1 version. 

For new users, the Tandy C compiler Is supported by 
Tandy service and the Mlcroware C compiler Is 
supported by the Mlcroware hot-line. Both services 
are free for the first ninety days, and available 
for a fee subsequently. The Mlcroware support costs 
1150.00 per year for all products. 

Following Is a table representing the combined 
alphabetized directories of each of the C compiler 
release diskettes. 



M I crowar e/McCosh 

cmds • common/c • asm 

cmds.common/c. I Ink 

cmds . common/c . op t 

cmds . common/c . prep 

cmds . M /c . corn 

cmds. 1 1 /c pass I 

cmds. 1 1 /c.pass2 

cmds . 1 1 /cc I 

cmds. I I l/ccomp 

cmds.M l/cc2 

defs/ctype.h 

defs/dlroct.h 

defs/errno.h 

def s/modes.h 

defs/module.h 

defs/os9.h 

defs/os9defs.a 

defs/setjmp.h 

defs/sgstat.h 

defs/slgnal .h 

defs/stdlo.h 

defs/tlme.h 

llb/cllb.l 

llb/cstart.r 

sources/ I Ine.c 

sources/prof .c 

sources/rdump.c 

sources/sys/abor t . a 

sources/sys/access.a 

sour ces/sy s/ccde v I ce • a 

sources/sys/cf Inlsh.a 

sources/sy s/change • a 

sources/sys/comp.sys 

sources/sys/cstar t . a 

sources/sy s/d I r . a 



Tandy 

cmds/c.asm 
cmds/c I Ink 
cmds/copt 
cmds/c. prep 

cmds/c. pass I 
cmds/c. pass2 
cmds/ccl 



defs/ctype.h 

defs/dlrect.h 

defs/errno.h 

defs/modes.h 

defs/module.h 

defs/os9.h 

defs/os9defs.a 

defs/setjmp.h 

defs/sgstat.h 

defs/slgnal «h 

defs/stdlo.h 

defs/tlme.h 

llb/cllb.l 

llb/cstart.r 

sources/ I Ine.c 

sources/prof .c 

sources/rdufl'p.c 

sources/sys/abort . a 

sources/sys/access.a 

sources/sys/cf Inlsh.a 
sources/sy s/change • a 
sources/sy s/comp .sys 
sources/sys/cstar t. a 
sources/sy s/d I r . a 



sources/sys/ld-a 
sources/sys/ I ntercept . 
sources/sys/ lo. a 
sources/sy s/mak e . sys 
sources/sy s/mem. a 
sources/sys/m I sc . a 
sources/sys/mod . a 
sources/sy s/process. a 
sou rces/sy s/prof dummy . 
sources/sys/slgnal .a 
sources/sys/stat . a 
sources/sys/syscal i.a 
sour ces/sy s/syscommon. 
sources/sy s/t I dy up • a 
sou rces/sy s/t I me. a 



sou rces/sy s/ 1 d • a 
sources/sys/ I ntercept . 
sources/sys/ I o. a 
sou rces/sy s/make . sys 
sou rces/sy s/mem .a 
sources/sys/m I sc • a 
sources/sys/mod . a 
sources/sy s/process . a 
sources/sys/prof dummy . 
sources/sys/slgnal .a 
sources/sys/stat . a 
sources/sys/syscal ) .a 
sources/sy s/syscorimon . 
sources/sys/tldyup.a 
sources/sys/tlme.a 



The only differences between the versions. In terms 
of the file structures of the release diskettes, 
Involve the organization of the compilers and the 
file "sources/sy s/ccdev Ice. a". As far as could be 
determined, the contents of the corresponding 
non-executable files on the release diskettes are 
Identical. The "ccdevlce.a" file provides a simple 
means of changing the assumed device containing the 
DEFS and LIB flies. Since this Is assumed not to be 
a problem with COCO OS/9, It Is not provided on the 
diskette. However, the device strings In the 
compiler and preprocessor could be found and patched 
If this were a problem In a particular environment. 

The objection to the use of the Tandy version of C 
on non-Tandy systems may present a problem to 
copyright purists. Copyright lawyers disagree on 
such usage, but most do not envision a conflict with 
the existing copyright laws, assuming the product Is 
not used for resale. The standard Tandy copyright 
notice In the manual does not prohibit the use of 
the software on a non-Tandy system, and allows the 
maklnq of backup copies for the customer's use. 

Hopefully, this discussion has clarified, not 
obscured, the Issue of the use of Tandy C on 
non-COOO systems. 

INTERFACING C PROGRAMS WITH 
INTERRUPT-DRIVEN 0E VICES 

Recently, I had been attempting to get a modem 
program working properly under COCO OS/9, using the 
Internal printer port. The program Is written In C 
and was already working on several non-COOO 
6809-based computers. 

The primary problems Involved the original RS232 
driver module, which had several serious errors, 
Including the tack of a status function and Its 
Inability to process characters properly at any rate 
over 300 Baud. After procuring a replacement module 
from Dale Puckett and rewriting It to correct the 
status function and other problems, Its performance 
continued to be unacceptable. 

The primary problem with the original and revised 
RS232 modules concerns the blt-banglng nature of the 
printer port when used for Input. The original 
module polls for characters on each Interrupt and 
has no Input or output character queues. The 
revised module uses the F IRQ Interrupt to signal the 
beginning of an Input character, and places the 
characters Into an Input queue, but normally 
receives characters properly only until Its queue Is 
full. 

With either module, to ensure proper timing, 
Interrupts must be masked during the reception or 
transmission of characters from or to the printer 
port. The Input routine waits until half of the 
first bit time has elapsed, then checks the status 
of the line for each bit time to determine which bit 
pattern Is on the Input line. The output routine 
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places the appropriate signal on the output line for 
the time corresponding to each bit time. In order to 
construct the ASCII character code, with 
transmission envelope of one start bit and one stop 
bit. 

Alt other processing on the COCO Is restricted to 
the time between character reception or 
transmission. If characters are being received or 
transmitted continuously, the time between 
characters Is only about ten percent of the 
available time for processing. The overhead 
Involved with OS/9 uses up most of this small 
amount, leaving the program an Insufficient amount 
of time to process Input data, even If only stuffing 
the characters Into memory, and the queue overflows 
If enough characters are received to flM It. 

1 decided to change the concept of the character 
collection process to that of an Interrupt-drlven 
handler depositing the Incoming characters Into a 
large (possibly circular) buffer, from which the C 
program could draw the characters. This helps 
reduce the OS/9 overhead and postpones the 
queue-full situation until the circular buffer 
overflows, which may not occur If the user Is 
careful In what the COCO Is requested to receive. 

The real point of the Inclusion of the C functions 
described below Is not to demonstrate how to use the 
printer port on the COCO, but to provide a concrete 
example of the use of C programs with Interrupt 
drivers. Many other situations will be similar to 
this one, and will often be more complex, especially 
In the area of output. 

The COCO printer connector must be wired as follows: 

pins 1 and 2 received data 

pi° ^ ground 

pin 4 transmitted data 
In order to allow a FIRO Interrupt to be generated 
at the beginning of each character. 

The output characters are written directly to the 
port, since there Is no Interrupt to Indicate that 
the port Is ready for output, as In the AC I A end 
other chips more suited for serial output. 
Characters are transmitted and received as eight-bit 
bytes with no parity. 

The C program controls the processing of the Input 
end output characters thru a group of functions, the 
logic of which Is Implemented thru 
assembler- language text. They are as follows: 

xlnltpla sets up pi a and flrq 

xtermpla resets pi a and flrq 

xresbuf resets buffer pointers 

xmaskpla disables flrq 

xunmxple enables flrq 

xoutpla transmits one character 

Xlnltpla establishes the boundaries of the large 
buffer, the addresses of the head and tall queue 
pointers, the address of the overflow flag, the 
circularity state of the buffer, and the baud rate 
delay factor- It establishes the flrq vector, but 
disables the flrq Interrupt Itself. It calls 
xresbuf to reset the queue pointers end overflow 
flag. 



Xtermpla restores the original 
disables the flrq Interrupt. 



flrq vector and 



Xunnfcpte enables the flrq Interrupt. 

Xoutpla transmits a character at the specified baud 
rate- 

Although It may bother OS/9 purists, the functions 
share a work area Into which they store data on a 
pc-reletlve basis. This could have not easily been 
avoided, because of the Interrupt-drlven nature of 
the code. However, the COCO has only one printer 
port, end thus It can logically have only one owner 
active at any point In time, so sherable code Is not 
a problem. 

There are a few rules the C driver program must 
obey. The primary one Is that It may not 
arbitrarily manipulate the queue head and tail 
pointers* In particular. It should not directly 
modify the head pointer and should advance the taM 
pointer by one and only after removing each 
character fran the buffer. If the buffer Is 
circular, the tall pointer must be reset to the 
beginning of the buffer when It overflows the end of 
the buffer. The overflow flag Is actually a counter 
of the number of characters which could not be 
placed Into the buffer; It may be zeroed after 
Interrogation. 

The COCO must not be requested by any user, not only 
the printer port user, to perform operations (such 
as disk I/O) which would cause Interrupts to be 
masked dur I ng periods of character reception, or 
Input characters may be lost. Since OS/9 Itself 
periodically masks Interrupts to perform such 
operations such as timer service routines, the exact 
time delay between the start of the character and 
the start of the flrq handling routine will vary 
slightly. This may cause an occasional garbled 
Input character at higher baud rates. 

The program must call xlnltpla to establish the 
routine's necessary pointers, vectors, and flags. 
During periods when no characters are to be placed 
Into the buffer, the xmaskpla function should be 
used. Conversely, when characters are to be allowed 
Into the buffer, the xunmkpla function should be 
used- The xtermpla function must be used before the 
program terminates; It disables the flrq Interrupt 
and restores the flrq vector - 

The baud rate delay factor specifies the number of 
delay loops required to correctly receive or 
transmit characters on the printer port. The 
following table provides the suggested delay factors 
for certain standard baud rates: 



baud rate 


delay factor 


110 


S04cc 


300 


SOibf 


600 


SOOde 


1200 


S006d 


2400 


$0036 


4600 


SOOib 


9600 


SOOOe 


19200 


$0007 



Xresbuf resets the head and tall queue pointers to 
the beginning of the buffer, sets the circularity 
state of the buffer, and resets the overflow flag. 

Xmaskpla disables the flrq Interrupt. 



Because baud rates may vary by as much as ten 
percent from device to device, some modification In 
the suggested values may be required In specific 
cases to reduce the error rete# 

The functions Just described are presented below, 
along with a simple main function which displays the 
characters Input Into the buffer from the printer 
port- In order to provide a termination point, the 
buffer Is made non-circular and the program 
terminates when the buffer Is full. 
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aainO 

{ 



char buffCIOOOl; 

char thead,ttail; 

int over \ 

xinitpiat&buf f CO] ,Uuff{9991,&head v ltail l &over ,0,0x611; 

xunikpiaU; 

Mhile <tail<=fcbuff C9993) 

{ 

Mhile (head—tail); 

putchar Ntail+t); 
} 
xtenpiaO; 



1 



xinitpia (buff ,bufe, head, tail, over, ci re, baud) 

char tbuf f , tbuf e , 'head , ttai 1 , tover ; 

int circ,baud; 

{ 

last 

*************** 

t initpia {Btbuf f ,Vbuf e^headflttai 1 1 ltover,circ,baud) 

t initialise pia and start processing 

i 

initpia pshs cc,dp,x 

orcc f$50 task Interrupts 

ldx iff f 20 point to pia 

clr $0l,x data direction 

Ida life set rs-232 lines 

sta ,x lostly output 

Ida 1136 set data register 

sta $01 ,x 

Ida Kparlas-parfir) initialise internal storage 

leax $0a,s point to first paraieter in stack 

leay parfir,pcr point to storage 
i ni tl p ldb ,x* copy parameter list 

stb ,y+ 

deca 

bne i ni tip 

Idd circ,pcr reset buffer pointers and flags 

pshs d,x,y,u 

lbsr resbuf 

puis d,x f y,u 

leax basicp,pcr set ne« firq vector 

ldy lfrqos9 os/9 firq vector address 

ldd l$7ecd check for flex 

ctpd IcdOO 

bne initos 

ctpd $cd03 

bne initos 

ldy tfrqflx flex firq vector address 

ldb ,y flex firq juip 

stb oldjtp,pcr 

sta p yf juip 
initos sty oldadr,pcr 

ldy ,y reietber firq vector 

sty oldfrq,pcr 

stx Loldadr t pcr] replace firq vector 

puis cc,dp,x 

lbra overfirq 
ftitittttttttff 



* bastcp 

* basic pia input driver 

i 

basicp pshs d,dp,x,y,u stack other registers 

leax Morka,pcr build dp-register 

tfr x,d 

tfr a t dp 

ldd baud, per baud delay factor 

ctpd 11000b >9600 baud 

bhi basic! wait for rest of start bit 

ldb UOfl get bit count 

pshs b hold it 

bra basicS get the character 
basicl isra divide delay factor in half 

rorb for start bit 

subd 110005 overhead 
basic2 subd 110001 

bne basic2 tiie half bit 

ldb l$0fl get bit count 

pshs b hold it 
basic3 ldd baud, per baud delay factor 

subd 110005 overhead 
basicl subd 110001 

bne basic4 tiie full bit 
basicS ldb $f f 22 get incoming bit 

jsrb hold bit in cc 

ror <Morka build the character 

dec ,s decrease bit count 

bne basic! done with character? 

puis b 

Ida ff f 20 clear pending interrupt 

Ida <Morka get character 

ldx [head, per] get head pointer 

sta ,x+ put character into buffer 

ctpx Ctail, per] check tail pointer 

beq basic7 

cupx bufe,pcr check for end of buffer 

bis basicA 

ldd [circ,pcr] check circular flag 

beq basic? 

ldx buff, per reset to start of buffer 
basici stx (head, per] set neM head pointer 

bra basic9 
basic7 ldd Lover, per] incr overflow flag 

addd M0001 

beq basic9 ensure no rollover 

std (over, per] 
basic9 puis d,dp,x,y,u restore other registers 

rti return to the original task 
*************** 

* interrupt handler storage areas 
i 

parfir equ * first paraieter 

buff fdb $0000 address of start of buffer 

bufe fdb $0000 address of end of buffer 

head fdb $0000 address of head pointer 

tail fdb $0000 address of tail pointer 

over fdb $0000 address of overflow flag 

circ fdb $0000 circular buffer flag 

baud fdb $0000 baud rate delay factor 
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pari ai equ * last paraaeter 
oldadr fdb $0000 old firq address 
old jap f cb $00 old firij juap 
oldfrq fdb $0000 old firq vector 
iforka fcb $00 work area 
frqos9 equ $0030 os/9 firq vector 
frqflx equ $0104 Hex firq vector 
overt irq equ * 
landau 

I 
) 

xttrapia 

{ 

lasi 

tittiitttititi* 

* tenpia (1 

t teninate pia processing 

t 

terapii pshs cc,x 

orcc l$50 aask interrupts 

bsr laskpia task firq froa pia 

ldd ol<tfrq,pcr restore firq vector 

ldx oldadr.pcr 

std ,* 

cipx Kfrqflx + 1) check for Hex 

bne teripix 

ldd; old;ip,pcr restore juap 

sta *$0hx 
terapix clra return zero 

cl-rh 

puis cc,x 
lendasa 



xresbuf (circl 

int circ; 

{ 

lasi 

tfttfftfiitfifi 

* resbuf (circ) 

* reset buffer pointers and flags 
t 

resbuf pshs cc 

orcc l$50 aask interrupts 

bsr aasfcpia aask firq froi pia 

ldd buff T pcr 

std [head, perl 

std ftail r pcr] 

ldd $07,s 

std circ, per 

clra 

clrb 

std [over, per] 

puis cc 
lendasa 



) 



xiaskpia 

{ 
lasi 

ttttttttttttttt 

♦ aaskpia U 

♦ disable firq froi pia 
t 

•askpia pshs cc 

orcc l$50 iask interrupts 

Ida l$34 disable firq froa pia 

sta $ff2l 

Ida $ff20 clear pending interrupts 

clra return zero 

clrb 

puts cc 
lendasa 

t 
) 

xunakpia O 

lasa 

ttUttUttttttt 

* umkpia 

• enable firq froa pia 

t 

unakpia pshs cc 

orcc l$50 aask interrupts 

Ida l$35 enable firq froa pia 

sta am 

Ida $ff20 clear pending interrupts 

clra return zero 

clrb 

puis cc 
lendasa 



xoutpia (chr) 

char chr; 

{ 

lasa 

utmuttuttt 

* outpia (chr) 

* send one character to pia 
t 

outpia ldb 1109 nuaber of bits to output 

pshs b,cc store bit count and interrupt flags 

clrb clear carry for start bit 

orcc l$50 aask interrupts 
outpil lib ISO? pia aask for I bit 

bes outpi2 if carry set, write a 1 else write 

clrb pia iask for bit 
outpi? stb $ff20 put the bit on the line 

ldd baud, per baud delay factor 

subd 110004 overhead 
outpi 3 subd 110001 

bne outpi3 tiae full bit 

Isr $09,5 shift character for next bit 

dec $01 f s count bits 



16 



'68' Micro Journal 



bne outfnl continue if lore bits 
ltfb 1*02 pia task for 1 bit 
stb iff20 put stop bit on line 
ldb *H20 dear interrupts 
puis cc,b 
dra return zero 
clrb 
lendasi 

; 
) 



Thli iqiiU'i caluin diicuutd thi Tandy C eftipkir for COCO OSr? 
«nd tht mt of i C praqrji in tfrivin^ the COCO printer port utloj 
inter rwU to indicate i^ut Oflintipn* in crdtr to ittttpt to 
rtctivt \ht chirjcttr* tort *ccuriltiy. 
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For this month's column, 1 have the results of the 
prim© number benchmark on my 68008. There are also 
listings of the C and assembler programs used In the 
test. I also will cover the various programs Included In 
the 0S-9/68K package a little more deeply. 

A Speed Test 

What would a new computer be without someone 
Immediately testing Its speed? To perform the test, I 
used the prime number Sieve of Eratosthenes program, 
which has appeared In Ron Anderson's column, as well as 
In Byte magazine articles on benchmarking. The test 
Consisted ot various versions of some C programs, as well 
as two 68000 assembler programs. All were run on a 
10 MHz 68008, and the C programs were also run on a 
2 MHz 6809 for comparison. MJcroware*s C compiler was 
used with both the 6809 and the 68008. The programs 
were run for 100 Iterations, with the times In The table 
adjusted for 10 Iterations for comparison with the 
previously published benchmarks. 

The first C program Is a direct copy of the program 
found in the January 1983 Byte, page 284. I flrsT ran 
the program as written, with the scalar variables all 
auto variables, that Is, variables located on the local 
stack. I then changed the variable declaration from 
Mnt 1 to 'register Int 1 . For the 6809, this caused the 
variable 'i* to be kept In the U register. For the 68000, 
though, this register declaration caused all of the 
variables except 'Iter 1 to be kept In registers D4 to D7. 
I then wrote an assembler program which closely mimicked 
the algorithm of the C program. 

The first C and assembler programs refer to the 
r flags r array using Indexing. That Is, references InC 
are of the form 'flag* HI', and references In assembler 
are of the form *O(a0,d0V where A0 holds the address of 
'flagsl0) r , and DO holds the value of the variable '!'. 
Whffe keeping with the same general algorithm, I wrote 
Improved versions of both programs In which the array 
Is referenced using pointer variables, which hold the 
address of the current entry. The C program was then 
run with auto variables and register variables. For the 
68000, all seven of the variables In this version were 
kept In registers, using D4 to D7 and A2 to A4. 

Note tnat, for the C versions using auto variables, 
the 6809 was about as fast as the 6B00B. When register 
variables were used, though, the 68008 really flew. In 
fact, the C times, then, were not all that different from 
the times for the assembler code. The speed of utilities 
and the like written In C should prove to be quite good, 
as long as the large register set In the 68000 Is 
proper [y utilized, rm not sure what the times would be 
for a true 16 bit 68000, but my guess would be about 605f 
to 75* of the times for the 6B008* 

So what does the test show? In various tests of 
6809 compilers, high level language versions generally 
take about 10 seconds at 2 MHz, and my times are no 



exception* When register variables are used on the 
68008. though, the times are reduced to less than naif 
what fhey were. As far as assembler goes, the second, 
pointer version of the program Is a better comparison 
for the 6809 assembler test In the August 1984 68MJ. 
The 2 MHz time there was 3.3 seconds, while here It Is 
2.2 seconds. 

There is another point that can be made here- To 
qe+ really good times for the 68008 using a high level 
ranguage, I needed to be able to keep variables In the 
registers at all times. As far as I know, C Is the only 
common Jy available language with this ability. Without It, 
a 68000 would offer little significant Improvement in 
speed over a 6809. It seems, then, That as our 
microprocessors evolve, the languages must do likewise. 
I'm not really suggesting that Pascal or the like should 
allow register declarations. We do need to have 
languages that do a much better job of optimizing the 
object code that they produce, to take advantage of the 
power Inherent In the new crop of chips, though. 

More on 0S-9/68K 

1 r m getting this column out a little earlier than I 
had planned, so f haven't recleved version 0.6 of 0S- 
9/68K yet* The remarks I have to make apply to version 
0.5 * Oil have more to say as the new versions come In. 
In any case, these are all still preliminary releases. 

First of all. most of the utilities That I recleved 
with Level 2 0S-9/6809 are present with the 68000 
version. Missing are display, echo# ident. verify, blnex, 
and exbln. I don't particularly need blnex and exbln, 
but the others come In handy* In fact, 1 wrote my own 
display utility since I need It to configure my terminal In 
the startup file. Hopefully, these should all be present 
In later versions. 

Most of the utilities run a little differently here- 
The biggest difference has to do with the handling of 
options In the command line. Now, adoptions must be 
preceded with a minus sign. This may be the hardest 
adjustment to make when moving from 0S-9/6809. 1 keep 
typing "dlr e' when 1 should type 'dlr -e r * Most utilities 
now allow an option of '-?'* *hlch causes a summary of the 
command to be printed on the standard error output. 

As 1 mentioned last month, the dlr •ommand has been 
made more powerful, with the addition of wildcard 
searching, as well as an option to output the files found 
one per line, without any header Information. Most 
utilities which accept a number of filenames In the 
command line also accept the option '-z r , which allows the 
list of files to come from a text file or the standard 
Input. Piping the results of a wildcard dlr command Into 
one of these utilities gives the equivalent of the 
powerful wildcard file specification found In Unix, which 
comes In very handy when performing such jobs as 
deleting all of a group of related flies. 

There are several new utilities Included with the 
package. The 'inlz' utility performs an IjAttach command 
on memory modules. This command can be used to perform 
the Initialization of a device driver. I have used It to 
start up a RAM disk drive which Is part of 0S-9/68K. By 
running 'inlz r0' t 32K of memory Is set aside as a fas+ 
disk drive, referred to as /r0. 

A utility by the name of r cfp', for Command File 
Processor, provides a method for submitting procedure 
f Jles with limited parameter substitution. A text file Is 
created on disk, with an "" In place of a filename- Cfp 
wilt read this file, and substitute the filename supplied 
on the command line for each occurence of the ■**. The 
resulting commands are stored In a procedure file and 
executed. 

There Is a 'debug 1 prqqram, which Is quite a bit more 
powerful than the 6809 version. The main reason for 
this Is the abllHy of the 68000 to automatically trace a 
program, one Instruction at a time, as It Is run. 0S- 
9/6BK provides all the links required to use this, and 
debug does a good Job of It. Debug cen disassemble a 
portion of a program, and can also step through a 
program, d I sassembtlnq as It runs. This was available In 
the 6809 with the Ffex Debug, and was missed (by me at 
least) under 0S-9/6809. 

There are two editors Included with 0S-9/68K. The 
first is a line editor named 'edt r . Edt Is useful with 
small text flies. It functions In much the same way as 
the editor found In Bas1c09 (without the Basic language 
syntax checking, of course). The other editor is a 
screen editor, 'scred 1 . Scred combines a command mode, 
for doing such jobs as global searches and changes, with 
edit and Insert modes, which operate with automatic 
screen updating. In my release, scred required some 
customizing before it could be run. The main part of 
the program was In a relocatable file 'scred. r'. AC 
source code file, 'sconffg.c', contained all of the 
terminal-specific routines, and I had to modify It to 
work with my equipment, and then compile and link the 
result to qet a working program. Unfortunately, this 
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requires the C compiler to work. Future versions may 
come with a number of ore-configured 'sconffg.r' files, 
requiring you to link \n the one which applies to your 
own terminal. This would eliminate the need for the C 
compiler, which does not come as part of the 0S-9/68K 
package* 

The standard assembler which comes with 0S-9/68K is 
a relocatable assembler, 'r68\ which performs much like 
the 6809 assembler 'rma't There Is no absolute assembler 
like the 6809 'asm'. Thare Is also a linker, '168', for 
converting relocatable code into executable modules* 
Read through the two assembler listings that were used 
in the primes benchmark to see an example of the source 
code accepted by r68. Notice that the second program 
is meant to be used in conjunction with the C library. 
The program calls the 'prlntf routine to display some 
results at the completion of the run. 

I did not reel eve any manuals for r68 or 168. This 
was not much problem p but 1 did discover something 
having to do with the data area which Is not Immediately 
apparent* Look at the first assembly language program, 
which does not use the C library. The program starts by 
adding S8000 (32K) to register A6 . fn the 68000 
indexing Is within a 64K range, using a signed 16 bit 
value* That means that locations up to 32K forward or 
backwards of an address register's contents can be 
referenced. To address a full 64K In the data area, the 
address register must point 32K past the start of the 
data area. You might think thaT this is not required 
with my particular program, since the data area Ts well 
under 3zK long. It turns out, though, that the linker 
assumes that a reference to a data area label is made 
with an address register that has been offset. The 
label 'flags', for Instance, Is assigned a value of -32768 
(-SBOOOlsy the linker, instead of the expected value of 
0. Since a module running under 0S-9/68K starts up 
with A6 pointing to the start of the data area, I had to 
add 32K to A6 to address the correct location using 
data area labels. I did not need to perform the 
offsetting in the second program, since this Is done 
within the 'cstart* routine which actually begins all 
programs produced with the C compiler. 

I'm Out of Room! 

There are some long listings with this column, so I 
better cut It short here* Look here next month for 
some thoughts on operating systems, and what I might 
like to see# I Just bought a book, The Unix Progremmrng 
Environment^ which was written In part by Brian 
Kernlghan, who co-wrote the standard book for the C 
language (he's the K of K&RK The book describes how to 
use the Unix system, and spends a lot of time on using 
the shell. Just a quick glance makes me wish that some 
of the shell capabilities were Included In 0S-9/68K, and 
since memory usage is of less concern with the 68000, I 
see no reason that they could not be Implemented. 
Anyway, more on this next month. 
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A.B.I.Y 


restore ress 


t<f3 39 






RfS 




and return 



Maw -OX 

Function - This routine covores t«o stnnis 
as follows; 



t -> stnnsl 
Y O strms2 

A « lensth of stnoss to coojpire 

Stnnsl is coe#a/«d ta 5tnns2. ind the 
appropriate condition code is set. 



C4f6 34 36 



Reis A.B.I.Y are preseve<» 



C4f6 ac EOU ♦ 

PS€ A.B.I.Y save ress 



C4F8 CQtf* EOU * 

cm E6 80 LOB 0.1* 

C4f A El AO CfPS 0.Y+ 

C4ft 26 03 9€ RPIOC 



C4fT 4A 
C4fF 26 F7 



OECA 



CTJfR 



set a stnnsl char 
cMPirt to striH2 cnar 
if ne^ then done 

all tiroush strioss? 
brnch if not 



C501 AFTOC EOU t 

C501 35 36 PULS A.B.I.Y restore ress 

C5C3 39 RTS a&d return 



*M - PQA1A 

Function - This routine prints a stnns to an 
output device. On eotnr> I points 
to the stnnt to print. As «ith tbo 
PSTMC routine m Ft El. an EOT 
del inter e*»t appear after the 
strino to print. 
Ress A and 8 vil) regain as is. and 
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» 




1 #lll be 


pointing to the EOT 






• 

f:ata 




deb niter 


char. 




rtw 


•ou 


t 




WW 34 


06 




PSHS 


A.B 


save reis 




C5Q6 


fWAl 


EQU 


1 




C5Q6 A6 


30 




IDA 


«M* 


j»t char fro* stnw 


S06 81 


04 




Ctf>A 


•EOT 


end «f tMO 


C50A 27 


05 




ara 


PMTA2 


brich if ves 


C50C BO 


CD18 




osr 


pmo« 


^f int char 


WCIF 20 


F$ 




aw 


PMTA) 


tod contiau*. 




C311 


P0ftIA2 


EQU 


t 




C511 35 


06 




pits 


A,8 


rostore n« 


C513 39 






TO 




and return 



• N»m - ROUTE 

• Function * This routu* determines *here t rvt> use* 

t tints Ms output to be routed, ^t user 

fc*s three options^ 

ROTCRfllWL: In this cast* no control 
info need be set* ottier tfian ensuri/w 
the output switch (05VTCMJ is r>on 
mo so FU1 »ilt use t*e 0UTCH2 
r^gti'i* N pr.At character*. 

RO^IJCTEJ?: ]n this cas*. the winter 
«odu1e routine lust be loaded into 
•rturr if it Is not alieadv there* 
aad tno output soiUh oust be cleared 
so FlEI till use O/TCH to proves* 
the characters 

ROf Il£: In this case* the user is 
proa#t*d for a file to rtich all 
output «i11 be routed. FLEI s P7T0* 
routine oytotiticalW routes ojt Patted 
chars to tht file's FC8 if told 
U do S6. 







1 All 


registers are preserved 




C514 1 


WIT EOU 


i 




C514 34 


36 


PSHS 


A.B.I. Y 


save reos 


C5U3E 


9000 


UJI 


•0 


clear file output address 


C5l» BF 


CC24 


sn 


FOA 


in REX 


C3.C 8E 


CS3 


iw 


•OUTFIL 


prcupt ustr for route 


C51F BD 


CD.E 


USR 


pstwc 




csz: BO 


C(M9 


.58 


1»CH 


«et response 


C525 34 


3F 


AtfM 


W3F 


lo*ercase-)i/pp*rcase 


C$27 81 


50 


OfA 


I'P 


printer' 


C529 27 


6F 


m 


R2 


brnch if so 


C52B 81 


U 


Clt?A 


I'T 


ttfiiivaP 


(329 27 


72 


8E0 


R3 


bench If so 


C52F 8! 


00 


OTA 


•Cfi 


OP Ua*e as teriinaH 


C531 27 


£ 


SO 


R3 


if so Srncfe 


CSS St 


46 


Off* 


I'F 


file' 


C535 26 


71 


8* 


R6 


leave if act 



o o«tpvt to a file 



C337 8E 


0237 


lift 


ITOFUE 


ask for 'to' filename 


C9BA6D 


C01C 


,GR 


PSTfcE 




C53DBO 


C01B 


JSR 


1W* 


9ft ttlPMH 


©40 8E 


(006 


U)l 


(Fiifca 


■to' FC8 


C$43 80 


CQ2Q 


,GR 


0E1F1L 


validate fileoaae 


C546 24 


06 


sa 


R4 


check if file exists 


C548 8E 


0261 


IDI 


• IIWSPC 


invalid filename eote 



C54B BO 


CtHE 




JSR 


F51RNG 




C54€ y. 


56 




aw 


R6 


return 




CS50 


f?4 


EOU 


* 




C550 86 


08 




LOfl 


•OUT 


set e*te*swn y»» 


CSX 80 


C933 




JSR 


snxr 








• dp«n the fite 




C535 86 


02 




u» 


nontn 


open for •fit* 


C557 A7 


84 




STA 


Fcan;,i 


save in FC8 


C559 BO 


0406 




JSR 


FHXA. 


call FXS 


CS3C 27 


08 


i 

♦ File 

1 


6E6 


R7 


coAtinoo if file not there 






alread 


exists -) 


say so and return 


C55E SE 


0290 


LO! 


«fI[ST 




C561 BO 


C01E 




J& 


PST^C 




C?*4 20 


42 




BRA 


R6 


return 




8166 


R7 


EOU 


♦ 




(T66 9E 


0288 




LD« 


•rrvpE 


ask for fi> tvpe 


C569 BO 


COLE 




OSR 


P^FRNO 




C36C 80 


CW9 




JS* 


IJCH 


9et response 


C56F 84 


5F 




WDA 


l*5F 


loirerciseOuPPtrcise 


«7I 7 






aw 






C572 81 


54 




Crf>A 


♦ T 


te^r 


C574 27 


11 




8EQ 


R8 


brncrt if so 


«76 8! 


00 




Wft 


•0? 


OP («ai* as text) 


CS78 27 


00 




8EQ 


R8 


brnch if so 


C37A81 


42 




OFA 


•'8 


binary 


C57C26 


2A 




9€ 


R6 


bid teavt if net 


CJ7E C6 


AC 




LOB 


KFIHfitrfm set open-bin bits 


C5B0 86 


FT 




LDA 


iOTGC 


ttpe=ftir»arv 


C382 87 


0411 




STA 


FlLFCB^TOaJ set co»Pf«>s, fla? 


C385 20 


02 




BRA 


R! 






C5B7 


R8 


EflU 


t 




C387 C6 


CO 




LOO 


•ORHTD 


set bpetj-ttxt bits 




C5B? 


Rl 


EOU 


t 




C589 8E 


0306 




LD! 


•FUFC8 


set all o/p to file 


CS8C 8F 


CC24 




STX 


FOA 




C58F 7f 


•C22 




an 


0SWTO4 


o/p to the fi)e 


C372H 


05l» 




STB 


0P»flO 


Slvt flat bits 


C595 7F 


CC04 




OR 


wiiym 


zero TTV aidth valgt 


CW 20 


OA 




em 


R9 


return 




C59A 


R2 
t 

e peH 
t 


EOU 


* 








ori setgp for output to printer 


C51A 7F 


CC22 


a» 


csincH 


©>p to nvx. drwice 


re*) ao 


06 




B$R 


PRT^TT 


fetch printer acdule 



C5-7F 20 03 



R9 



and return 



C3A1 R3 



EOU 







• perf on setwp for output to terainal 


C5AI 7C 


CC22 


INC 


o»to< 






C5A4 


R9 EOU 


i 




CSA4 1C 


Ft 


OX 




set food RC 


C5A6 20 


02 


BRA 


RIO 


and leave 




C5A6 


R6 EQU 


♦ 




CSAfl 1A 


01 


sac 




set bad RC 




C5AA 


RIO EOU 


• 





C5AA 35 
OfiC 39 



PULS A.B.X.Y restore roos 
R1S i»d return 



♦ Htm * PJJT3T 

• Function - This routino is called to load the 
t Pfinttr i&dule if necessary* 
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and intt t*t PIA. So tUt owtM cift 
b« rwttd to tte mottr. 

rttisttrs 4ft *rtsr*vtd 





C3A0 


PRTSET 


EUll 


t 




C3AD7F 


COW 




OA 


PflU 


disaoit N«se fe*tyr» 


CS60B6 


0*4 




UM 


pair 


ftt 1st bttt Of $*4<!t 


C3B3 81 


39 




QPQ 


4*39 


l» it "RTS*» 


(385* 


29 




K 


P15 


if not tr* loadtd 



C5B7 8E 074 
C38A H»E C344 
CSS X 0006 
C3C1 17 FF1C 
C5C4 7F C843 



• Load winttr routint 
i 

LDX BPSYS Mvt in Frint rtn na» 

U7r lSYSFf>frj%fi into svstn FC8 

LTD 111 

US* HVC 

Oif SYSFCS^CHM <f*c* drive 



CSC7 9E 
OCA 86 
C3CC A7 
C9CE m 
C5D1 27 



C$40 

01 
84 

0406 
05 



UK 
UM 
STA 

BEfl 



C3TO BO CB7 
C3D6 20 II 

aw pi 
are* ff 

C5» A7 89 38 

C500 B0 C090 



•SYSFCI 

UOREM 

FC8FCX 

FTGttL 

PI 

P2 



to tat to mtt» FC8 
©ptn for rood 



all Fits 

trncn if own ok 



ft*jft trror 
and rtturn 



EflU * 

UM ISOTGC «t for binary read 

STA FC8SCF,I 

J» LOAD toadsodult 



C5E0 90 

C5E* 6F 
C3E9 3? 



C90 
CCC0 
CCE4 
C010 

CS9 



PIS 



P2 



I0U 
J» 
U)I 
SIX 

ecu 

RTS 



PRIHIT 90 tilt port 
•Riff *tt o/f address 
(WTCMfl st<*ff in FLO 

ptturi 



• Him 

• Fvoction 

t 



RESET 

This rtutiot is ulttd to restt tbt 

Fi£J o«t*it switch and dost ani ft It 

that mtitt U own tfcr*w«ft tbt FU5C8 
FC8. 



C5EA86 
C3ECB7 
C3EF07 
C^2 70 
CS3 27 



C5F7 % 
t9* B7 

CSFD 8E 
C600 86 
C602A7 
C604 BO 
C607 27 



CXA 
01 

CC22 
CC09 
0519 
13 



0S1A 
CC04 



t 
RESET 



0306 

04 

84 

0406 

03 



EQU 
UM 
STA 
STA 
TST 
flEQ 



« ftitwt Mas 



UM 
STA 

LIU 
UM 
STA 

KB 



I 
I) 

05VTCX 
P*j 

OFVLG 
RSI 



rtstt &ut*ut switch 
t*ablt ratist 
is a fH* oHft 1 
rtturti if not 



torn* to filtf dost it 



am BO CSF 

C60C RSI 

CMC 7f 0519 

oa 39 



SYIHL THLEf 



eoti 

cut 

PITS 



ttwio 

WIDTH 

iiaosE 

FC6TC>I 

neot 

RSI 

RPTUH 
OWLS 



START 



rtstoft TTY vtdtfc 



Mt FT3 
dost codt 

rail FRS 
H o* rttttfo 

ftrort tfror 

indieatt m filt < 
and rttur* 



Of) 0002 

C0P9IT C2C8 
DAT 0007 
OlWG 5516 
WOtC CD48 
DP4 CJ21 
MIR 016* 
E(FSEC C*80 
ESC CCM 
FAMP 0060 
FC30W 0020 
FC8E3 0001 

mn 0015 

FC9I* 0024 
FCBSCF 0038 

FtmiX 0019 

FoeriFoooo 

FDEW 001E 
FT€l« 0O10 
FIFPCE 00» 
Fill CfiOO 

tmw woo 

F96CQ 9000 
GET! C353 
dTW C345 
OCTSIZ C24£ 

en cat 

G19CCCJM 
INCH COW 

uc aia 

IK C406 

LS6 0009 

tQ Ct60 

fCM) CU9 

wTo< an? 

0UT«R CD45 
0U1FIL 0223 
P2 C59 
PW CW 
PB? C4M 
P05 ClCO 
POIR Ci7f 
PRWIT COO 
«THL C47 
Rl C509 

R6 C3A8 
«ADS5 C406 

Rna: c»i 
SflLSrdx 0040 

SHUT C033 
StRFSfi 001D 
SIWTS 0026 
SP 0020 
SKA PE7 
STMT) CI03 

sydrv ccoe 

SYSOQ CC30 

mn 0002 

W3 0001 
ITFIL£ 0257 
KUk C100 
HIOTM CC04 
ELSE 00F€ 
06S O00F 
XObFIT 0002 
B€5i 0001 
0000 



CIOLC CC28 

at oooo 

OORV (£00 

oimsc oi4C 

00S CC00 
WV 0518 
OITAUR 0000 
Eft. CC02 

Esaw ecu 

FC8AS 0002 
Foal? 0406 
FCSFA O00F 
FC9^0017 
FORI 0023 
FCBSOi 0035 
FCBVR 0018 
FICF* 0005 
FDEIFX 0015 

Ftcxaoou 
fiprs: 0010 

Ft* D400 
FOA CC24 
mm 0268 
BE72 C365 
GE1F1L Cm 
OETXCP C2A3 
DT2 Cm 
DtttTX C2CS 

iNOC one 

IM^PC 0281 

La oooo 

LSI 0007 
LSTf* CCU 
n*> CCOO 

rtPl€ C4« 

(PI oooo 

OUTCM OOF 

amo cox 

PMJ C009 

PB5 C47B 
POLF C024 

pa cin 

PWIT C225 
FUM C123 
PSTTMC C01C 
RIO C3AA 

R7 C566 

Rgng COM 

S8RSK 0O42 
SETVAli CI68 
SIWSE 001F 
SIFMArl 0010 
SP4 01EF 
SROfl C3AA 
STAT CD4E 
SYS 0004 
SYSCRd COT 
TE7F 0002 
TW>4 0000 
TWO* 0C1E 
ICTA CC12 
tftlFV CCOC 
IHIBO OOFF 
XOOIR 0004 
fflfl 0008 
OES OOQE 



COC CC29 

atf oooa 
oa ccoi 

Ot/FHt 0000 
DPI C305 
ORVFOT 0102 
ON CC20 
■OT 0004 
FACP 0010 
FCflftSE 0409 
FC8DI 0022 
FC8FC 0000 
FCafX 0140 

FC«si ooio 

FCS50A 0011 
FOE 0000 
FTCICM0001 
FHBFI 0003 
FIA CC26 
FIFSYS0040 
FltSCAt 0406 
FOIH) C403 
FUST W90 
GEJ3 C367 
GETIRN C491 
GRAML 0005 

CT3 am 

CtUT CZC4 

IfOC C048 

IOFLC CC2I 

IF OOOA 

LS2 0003 

m C143 
KAISEC0009 

w C4C0 

QPITL6 0519 
HJTDC C0t2 
0UTS1Z 0004 
P81 C43F 
m C430 
POl C102 
PORTA C304 
POUT CC4 
PRT OOOA 
PSTS 074 
R2 C59A 

R8 C567 
fESET CXA 
RSTPIOC02A 
SOIS OOFF 
9FA C980 
SIHFSS 0021 
S1RTS 0003 
SPS C700 
SfiCUT C3FF 
S1KA COOO 
SYSCWCC4E 
SYSTT3 C840 
TCI 0040 
1rF5 0006 
TRFUi CC10 
UM* 0000 
I8R 0016 
IF» 0014 
IdWO 0001 
tfO* 0015 

oca 0013 



COLDS COOO 
CTRl 0002 
flEFW CC03 
0IFS1Z 0002 
TC C33D 
EJECT CC08 
ECHF C48F 
E5W C179 
FAflP 0040 
FC8C0A 007 
FCSOU 0009 
FOR3J 0019 
FTH? 001C 
FCBte2 0018 
FtjyER 0435 
FKAF4J 0012 
FTELEI 0020 
FBEtFX 0014 
FIEF CCS 
FUFC6 0306 
FtSlS 04C3 
FSIZ 0000 
Ml C4A5 
GET4 C361 
CEDCJ C042 
GS C2C 
GTBAB C¥» 
t€AD 0100 
IPCW 0208 
1SVTQ4CC23 
(JEAT C080 
LS3 0014 
Rl cue 
»©OC CC28 
KX C163 
OSWTOi CC22 
OUTTEC C839 

pi are 

PB? C4t£ 

PH7 C425 

P03 C16C 

POATA1 C306 

PHOfC CCD8 

PKTfcX C4I0 
FVTDU C018 

R3 (3*1 

R9 C»4 

RET C409 
RSI CMC 
9CFSC 0000 
SIRCRE 0023 
SIRLE74 0028 
SJRVOL 0018 
SRC1 C38C 
SSIZ5 0100 
SVEFIL0000 
SVSCR1 (X00 
TAB CCOe 
1FSIZ 0008 

Twxaoooc 

TTVW10 051A 
UW9« C003 
IQjOGE 0004 
XOIR 0007 
I0SIR 0010 

m 0012 

OEVO0006 



(Uf* C4F8 

CURC CC18 

DIR 0009 

DIRTS 0O0S 

DP3 CXO 

EWCT 01A4 

Uy\kY C48E 

erpo2 cm 

FAPP 0020 
FC8CP 001E 
FCXDA 0013 
FC7TD 0032 
FCSNRH 0004 
FC3S8 0040 
FTTOAY 001A 
FEED* 0000 
FIEJ&. OOM 
F1ERSV 0002 
FIFIMV 0006 
FWOIRC220 
tWjkXH CC20 

rm* ooo? 

G82 C4C? 
GCTDUC015 
GE10 C2F4 
DS2 C296 
CTCO0OC3A7 
1N6IF CDIB 
irrUE 01F4 
JT C13B 

load ar» 

LS5 QOtt 

K2 C1S5 

ma cue 

*1L CC05 
OUT 0006 
OOTW/0167 
P15 (30 
P83 C48A 
P68 C43B 
P04 C20F 
POATA2 C5U 
PRBC CC19 
FUT37 CSAO 
PXI C254 
R4 C550 

RDEW 02E0 
ROUTE C514 
S8DATA00H 
SCR 0006 
SIRDAr 0024 
SlRffTM 0023 
SIRW 0023 
SRC2 C303 
START C100 
SAM CCOE 
SYSCR2 CC2A 
TAJCW 0009 

net oooo 

TWT5 0009 

m oooi 

yQX9l 012B 
IHLET O00C 
10ft 0011 

mm 0009 

HEMROOOO 
OSS 0009 



SUPPORT YOUR 
ADVERTISERS 



00061 006 «9»0 0001 AStfUT 0002 SAC 0006 BAOF1L 026C 

BA01N 0386 BAK 0005 BAS 0003 BELL 0007 SIN 0000 

8IWV OOW BS COOO BSE CC07 BSIZ3 0000 RITCR 0616 

91FWT CCM CLAfiS C02l OC C4F6 OH 0C1A CLOCX F700 
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COMMUNICATING WITH OS/9 



by Sidney Thompson 

181 Greenbrier Court 

Conyers, GA 30208 

404-922-3097 

end Bud Pess 

1494 Latta Lene 

Conyers, GA 30207 

404-483-1717 

INTRODUCTION 

The following describes the eppllcetlon of OS/9 to 

the tesk of communicating (usually over modems end 

telephone lines) with other computer systems end 
with computer terminals. 

Because telephone lines ere inherently noisy, one of 
the major requirements which must be pieced on 
common Icet ions herdwere end software Is error 
control end correction. 

Beceuse many computer systems end many terminals 
have unusual and different requirements, the 
communications software must be as flexible end es 
transparent es possible. 

The program described below f named CM0DEM) attempts 
to provide these foci I (ties under OS/9, to ellow 
communication with other systems. In e potentially 
error-free environment. 

The program was written to overcome the many 
problems Involved with trying to transfer date 
between not only various machines but between 
different operating systems on the same machine. 

CK»EM FEATURES 

CKJOEM contains a combination of features found In 
the original BOS-C Teledlt program, a TTY program 
published in System 68, Yam <Yet Another Modem), and 
other features added for this version only ("I love 
It, but could you make It do ...? "). 



It uses the same source code for both the FLEX and 
0S/9 versions. This facilitates the transfer of 
files between FLEX and OS/9 systems. In addition to 
the ebilHy of communicating with CP/M systems, es 
described above. 

The FLEX version of CM0OEM allows the user to change 
the modem port address at execution time, since 
there Is no standard address for a modem, as there 
Is (normal ly) for the console. The 0S/9 version of 
CM0OEM uses a standard 0S/9 path descriptor name (by 
default, "/Tl* 1 ) to access the modem port; this Is 
compatible with both 0S/9 level I and 0S/9 level ?. 
However, due to the overhead associated with COCO 
0S/9, a special version of CM0OEM containing Its own 
drivers Is used for a 0000 with a PIA pr i nter /modem 
port. 

Since It Is Inconvenient to modify system parameters 
upon each entry to the program, CM0DEM supports the 
use of a parameter file (prof He) which can be used 
to define the modem port address or name, baud refe 
of the modem port (for those operating systems end 
devices supporting variable modem port baud rate), 
the duplex status required <helf or full), etc. 
This parameter file Is described later In this 
discussion. It also allows the definition of an 
expert mode, which allows the use of CM00EM without 
the occasional display of the menu* This feature Is 
useful when one has used CM0OEM long enough that the 
menu has become completely memorized and It 
decreases the time required to transfer among the 
different operating modes. 

The current FLEX version of CM0OEM does direct 1/0 
to the modem port end will not work with those 
systems not using ACIA*s; however, a special version 
Is available for 0000 FLEX, Just as a special 
version Is available for COCO 0S/9. 

CM00EM OPERATIONS 

CM00EM Is menu-driven to make It as simple as 
possible to use. The menu Is displayed upon entry 
Into the program and also when the user strikes the 
defined ATTENTION key. 

The selectable program modes ere described below. 

T: Terminal mode - no text collection 



It uses the Ward Christiansen M0OEM file transfer 
protocol to facilitate the transfer of flies between 
systems that support this protocol. Both M00CM end 
CM00EM support a checksum block verification that 
allows for error-free transfer of date between two 
computers supporting the same protocol. 

For those systems that do not support a batch 
transfer protocol, CM0OEW supports en ASCII file 
col lee 1 1 on/ dump mode for transfer of source flies. 

The use of multiple file transmission modes allows 
sending and receiving either binary or text flies. 

CM0OEM will work at speeds of at least 1200 Baud for 
transfer of files at high rates of speed, for those 
systems with ACIA's or other asychronous 
communications support devices. It Is used 
regularly at 4800 Baud between adjacent machines to 
transfer data between them. The COCO Is capable of 
reliable transmission at rates of up to 2400 Baud, 
In general, and may <ln some cases) be capable of 
transmission at rates of up to 4800 Baud or higher, 
when using the PIA printer port. 

CH0OEM Is written In a high level language (C) and 
Is available In both source and object formats to 
allow adaptation to other systems or for the 
addition of new options for specific requirements. 



CM00EM simulates 
mode. 



an ASCII terminal In this 



By default, elght-blt characters ere sent end 
received without parity. The DEL character <7F 
hex) Is the only character that will be removed 
from the conversational terminal mode Input 
date stream. Host other characters ere passed 
unchanged to the console, so formatting 
characters and nonsense nol se characters are 
usually passed thru for the user's Inspection. 

To return to the selection menu, the user may 
hit the SPECIAL character. The current SPECIAL 
character of <ctrl>-f (NULL) was chosen because 
It Is unlikely to be struck accidentally, or to 
be required Input to most systems. Changing 
the SPECIAL character requires recompiling 
CM0OEM with the desired character code In the 
following statement: 

/define SPECIAL ... 

A BREAK key Is also supported for those systems 
that require an actual break signal be pieced 
on the line. This Is set by default to 
<ctrl>-underl Ine, but may be changed to any 
desired key. It must be emphasized that this 
key currently works only on a SWlPC-comoatlble 



'68' Micro Journal 



23 



system using a 6850 ACIA under FLEX and for a 
COCO system under FLEX or OS/9. 

?: Toggle expert mode 

This command flips expert mode, alternately 
outputtlng and not outputtlng the menu to the 
console. This saves time for those very 
familiar with using the program- 

G: Gather text In memory buffer 

CMOOEM processes text received In this mode 
similar to that received In terminal mode, 
except that any text characters received from 
the communications Jink are saved into a text 
buffer. Tab, carriage-return, line-feed, and 
form-feed characters are placed into the 
buffer; any other control characters are 
discarded. The one exception to this Is when an 
end of tine CR LF sequence Is received, the 
program only inserts the CR Into the memory 
buffer. This prevents the storage of 
double-spaced text to the disk file which could 
occur If both control characters are placed 
Into the data file. If the text buffer becomes 
full, CMOOEM will Issue an X-OFF to the remote 
system. The program then will continue to 
capture data for a maximum of an additional 95 
characters- This allows time for the remote 
system to receive the X-OFF and to stop sending 
data* 

I f the remote system at the other end of the 
line does not honor the X-OFF, CMODEM will 
flush the buffer to the disk storage file and 
then return to accept more data from the 
communications line- Data arriving during this 
buffer-dumping process wilt almost certainly be 
lost. in this case, since this loss Is not 
normally desirable, the amount of data 
transmitted in each group should be limited to 
less than the number of characters required to 
fill the text buffer. 

If, on the other hand, the remote system does 
honor X-0N/X-0FF, no data will be lost while 
CMOOEM flushes the memory buffer to disk. Upon 
resuming its data capture mode, CMOOEM issues 
an X-ON to restart the remote transmission. 

There are some systems which either do not 
recognize X-0N/X-0FF or require characters such 
as the ESCape to do both the ha it and resume 
function. Using this option of CMODEM on these 
systems will require either that the values 
within the program for STOP and RESUME be 
modi f led. 

Since the standard printer port on a COCO works 
In half-duplex mode only, transmitting the 
X-OFF will garbage any characters being 
received- The user must be aware of this fact 
and request the retransmission of the garbaged 
data or somehow arrange for the gather buffer 
never to be overflowed- 

V: View text buffer 

This mode allows the viewing of the data which 
currently is In the memory capture buffer. 
This Is helpful when one wishes to review a 
long transmission from a remote system; 
although this mode allows only paging forward, 
the view process may be restarted at the 
beginning, as required. On noo-COCO systems, 
the carriage return displays the next tine, the 
space bar displays the next page, and the 
ATTENTION key returns the menu. On COCO 
systems, the space bar toggles a pause and the 



ATTENTION key returns the menu. 

The memory capture buffer and the batch 
transfer buffer share the same Internal memory 
area. This means that if one Initiates a batch 
file transfer, any data which may be In the 
buffer will be destroyed during the process- 

A: Enter ASCII file dump mode 

CMOOEM will transfer a text file over the 
communications line. It can be used to send a 
file to those systems that do not support the 
MODEM protocol, but do support paper tape 
capture. This mode honors the X-ON/X-OFF 
protocol, so that the remote system may control 
the flow of data during the process. 

K: Kill text buffer 

This ccmmand marks the text buffer as empty and 
exits ASCII text capture mode, it Is normally 
used when the user has Initiated capture mode, 
but has captured unexpected data and does not 
wish to save It on disk. 

E: Toggle Echo (duplex) mode 

This option determines whether characters Input 
from the console ore echoed back to the display 
screen locally or not. 

It should be toggled to "full 11 if the user Is 
communicating In echoplex mode and Is 
receiving an echo from the remote station. 

It sliould be toggled to "half* 1 if the user Is 
working with a system which does not echo to 
the sender or is In half duplex mode. 

The current setting of this option is displayed 
i n the menu. 

M: Modify program option parameters 

The non-COCO. FLEX version of CMOOEM Is able to 
modify several of the current program 
parameters with this option. A submenu of 
current options guides the entry of program 
parameter changes. These Include the following 
parameters: 

port address for modem 
baud rate of the modem port 
parity settings of the modem port 

B: Set Baud rate 

The COCO versions of CMOOEM are able to set the 
Baud rate of the attached PI A printer/modem 
port with this option. A submenu of available 
Baud rates guides the entry of program 
parameter changes. Although Baud rates higher 
than 2400 Baud appear In the menu, they are not 
reliable enough, in general, for normal usage. 

0: Set Delay rate 

The 0000 versions of CMOOEM ore able to "tweak" 
the Baud rate of the attached PI A printer /modem 
port with this option. A submenu of available 
Baud rates guides the entry of program 
parameter changes* Although Baud rates higher 
than 2400 Baud appear In the menu, they are not 
reliable enough. In general, for normal usage- 
Si nee the PI A printer/modem port is driven in 
a bit-banging mode by software, it Is not as 
tolerant of Baud rate variations as a hardware 
device such as an ACIA. This option allows the 
variation of the standard delay values to 
attempt to reduce communications errors. 
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S: Send a file with MODEM protocol 

CMOOEM prompts for the name of the file to 
send, then waits for the receiving computer 
(which must be using this program or one that 
uses the same protocol) to get Into 
synchronization- The detaJ Is of the protocol 
are provided later. 

CMOOCM returns to Terminal mode after 
completion of this option, whether the transfer 
was successful or not. 

R: Receive a file with MOOEM protocol 

CMOOEM prompts for the name of the file to 
receive, then waits for the sending computer 
(which must be using this program or one that 
uses the same protocol) to get Into 
synchronization- The detaMs of the protocol 
are provided Jeter. 

CMOOEM returns to Terminal mode after 
completion of this option, whether the transfer 
was successful or not- 

X: Binary file transfer with MODEM protocol 

CMOOEM prompts for the name of the file to 
send, then waits for the receiving computer 
(which must be using this program or one that 
uses the same protocol) to get Into 
synchronization. The details of the protocol 
ere provided later. 

CMODEM returns to Terminal node after 
completion of this option, whether the transfer 
was successful or not. 

This option may be used to transfer compMed 
binary files from one system to another like 
system, It can also be used between FLEX 
systems to send files In space-compressed mode 
to save transmission time. 

This file transfer does not Involve character 
transliteration of the contents of the file 
being transmitted. There Is no conversion of 
CR to NL, CR to CRNL, or CRNL to CR, This may 
cause unexpected results, depending upon the 
system from which a file Is being received or 
to which It Is being sent. 

Y: Binary file receive with MOOEM protocol 

CMOOEM prompts for the name of the file to 
receive, then waits for the sending computer 
(which must be using this program or one that 
uses the same protocol) to get into 
synchronization. The details of the protocol 
are provided later. 

CMODEM returns to Terminal mode after 
completion of this option, whether the "transfer 
was successful or noN 

This option may be used to transfer compiled 
binary files from one system to another (like) 
system. It can also be used between FLEX 
systems to send files In space-compressed mode 
to save transmission time. This file "transfer 
does not Involve character transliteration of 
the contents of the file being received. 

When this option Is used under OS/9, the file 
must then be processed with ATTR to make the 
program executable at the receiving end, 
assuming an executable OS/9 module was 
transmitted successfully. This Is true because 
the file attributes ore associated with the 



disk directory, and not with 
the file. 



the contents of 



0: Oult 

For non-COCO, FLEX versions of CMOOEM, this 
option resets the modem port, dropping the 
telephone line or other equipment using the RTS 
signal on an AC I A as a DTR Indication. For a I I 
versions, It returns to the operating system. 

0: Operating system return 

For non-COCO FLEX versions of CMOOEM, this 
option returns to the operating system without 
resetting the modem port. This can be used to 
return to the operating system to perform 
various functions without disturbing the 
equipment using the RTS signal on the AC I A as a 
DTR Indication. 

H: Hang up the phone line 

This option Is used to hang up the phone line 
by dropping the DTR (RTS) signal on the modem 
port, on FLEX versions of CMODEM using ACIA*s* 
This Is very useful for the euto-dlel type 
modems )n which the user may wish to hang up 
from one system but is not ready "to exit from 
the program. The port is reset after 
approximately one second so that It Is then 
available to call another remote system. 

F: Flush data collection buffer to capture file 

CMOOEM flushes the text buffer to disk and 
resets the memory pointer to the beginning of 
the buffer. This would be used If It were 
desirable to capture several small files and 
concatenate them onto disk or to capture files 
longer than the available buffer size* The 
capture file Is currently closed on exit from 
the program or upon receipt of a Close command, 
so that the buffer may be flushed multiple 
times to the same file. 

C: Close text collection file 

CMODEM flushes the memory buffer to the 
collection disk file and then closes the flle- 
Thls allows the capture of multiple flies 
without the necessity of exiting CMODEM. 

L: Line feed generated locally for CR 

While this may not be the most popular of all 
options, it proves to be very useful for those 
systems which send only a carriage return or do 
not echo anything after an end of line 
character Is sent. This Includes the COCO 
printer port and many other systems. This 
option al lows the production of a local CR NL 
sequence to prevent repeatedly overwriting the 
same tine with successive llnes- 

CMODEM PARAMETER FILE (PROFILE) 

As described earlier, CMODEM supports a parameter 
file for the purpose of automatically modifying 
certain default parameters. For FLEX, this file 
is named PROFILE.TXT and must be placed on the 
working drive. For OS/9, this file Is named 
PROFILE and must be placed In the current 
directory. The user Is responsible for creating 
the parameter file according to the description 
below. If the file Is not available or a 
parameter Is not modified, the default parameter 
values will be used. 

Each record in the parameter file contains a 
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keyword and an optional operand, and Is terminated 
with a carriage return - 

For non-COCO FLEX CMODEM, the parameter file has 
the fo Mowing contents: 

BAUD 300/1200 (1200) baud rate 

DUPLEX F/H (F) duplex switch 

MODEM xxxx ( E074 ) modem port address 

UNITS nn CIO) disk buffers per 1/0 (1-25) 

XPERT (no) expert node toggle 



For non-COCO 0S/9 CMODEM, the parameter file 
the following contents: 



lias 



DUPLEX F/H 


(F) 


PORT /aaaa 


</T1) 


UNITS nn 


(10) 


XPERT 


(no) 



duplex switch 

modem path descriptor name 
disk buffers per 1/0 (1-25) 
expert mode toggle 



Tor COCO versions of CMODEM, the parameter 
has the following contents: 



f He 



baud rate 

MO baud delay factor 
300 baud delay factor 
600 baud delay factor 
1200 baud delay factor 
2400 baud delay factor 
4800 baud delay factor 
9600 baud delay factor 
19200 baud delay factor 
duplex switch 
expert mode toggle 



COCO PI A MODEM PORT WIRING 

The COCO version of CMODEM requires that the PI A 
modem port be wired as follows: 



BAUD 


300/1200 


(1200) 


CC1 10 


xxxx 


(04CC) 


CC300 


xx*x 


(018F) 


CC600 


xxxx 


(00t>£) 


CC1200 


xxxx 


(006C) 


CC2400 


xxxx 


(0033) 


CC4800 


xxxx 


(0019) 


CC9600 


xxxx 


(00OE) 


CC1 9200 


xxxx 


(0007) 


DUPLEX 


F/H 


(F) 


XPERT 




(no) 



pins I and 2 received data 

pin 3 ground 

pin 4 transmitted data 



from that used by 



Note that this Is different 
Tandy and Mlcroware- 

CMODEM INSTALLATION 



This section Is of Interest only to those who have 
purchased the source version of CMODEM. 

The source version of CMOOEM Is composed of nine 
modules. This Is because of the composite size of 
the various modules and the ability of some 
editors to work welt only with files that can fit 
Into main memory. 

The CMODEM modules are as follows: 



option fteJectlonft 
co"vm Information 
♦orwfnaf omulotlon 
fUe transfer 
f I la racalva 
op*n, ctos*. raad, vrlt* 
I f 1 1« traniHtitlon 
ty function* 
uctoft all hwoK- files and ♦«** aoduJes 
Nation a^nnd Hi* 



. Inc 
CBo4tar«.c 
emodsend.c 
cBodrocv.c 
coodflla.c 

czxiitipt.e 

aak*f II* 



The "makefile" file provides a corrmand file which 
will perform the entire compilation and assembly 
process on the CMOOEM modules- The "makefile 11 
modules are somewhat different among the various 
versions of the C compilers available under 0S/9 
and FLEX. 

Since CMOOEM was rewritten Into Dyna-C, the Make.c 
file Is used to Include all of the required 
library files and the assembly language files that 



are produced by the compiler (.asm). There are 
also some rewritten library files provided with 
CMOOEM since the standard versions available with 
Dyna-C did not support all of the features 
required and did not coup J y with t»ie standards 
normally found on UNIX-type machines. 

While this may seem to be troub (esome. It does 
make the source to CMODEM usabfe to more people 
since It does not require the purchase of one of 
the $400 C compilers currently available for the 
6809. The new version of Mlcroware C for the COCO 
was not available when this program was being 
developed* 

While conversions have not been attempted, there 
Is no reason that some of the other small C's 
could not also be used If the proper library 
functions were written for them. There are 
versions of CMODEM which have been developed for 
Mlcroware C and Intro I C In the past. 

SYSTEM-DEPENDENT DEFINITIONS 

This section Is of Interest only to those who have 
purchased the source version of CMODEM. It 
describes some of the "fdefine^s that are used In 
the source version of CMODEM. Some of these may 
require modification to suit the requirements of 
particular systems. 

TWIDTH 



This Is the 
characters- 

TLENGTH 



width of the terminal display In 



This Is the number of horizontal lines that can be 
displayed on the terminal. 

MYMODEM 

This Is the default address of the AC I A port being 
used for the modem. 

MYTERMINAL 

This Is the default address used for the console 
terminal . 

LPSEC 

This Is an Internal timing loop value used for time 
de I ay • 

CPUMKZ 

This Is the default clock speed for the processor 
and Is used as part of the timing loop formula. 

SECSIZ 

This Is the size of each received or transmitted 
data sector- It Is set to 128 bytes to be 
compatible with CP/M MODEM transfer protocols. 

CAPSIZ 

This Is the total buffer capacity Jn bytes. It Is 
the size of each sector times the number of sectors 
that will be sent or captured before a disk read or 
write. 

SPECIAL 

This Is the control sequence that Is recognized by 
the program from the console as a request to display 
the menu. It may be reset but has the default value 
<ctrJ>-$. 
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BREAK 



any other arbitrary flies 



This Ts the control sequence that Is recognized by 

the program from the console as a request to 

transmit a physical break condition. It may be 
reset but has the default value <ctr J>-under line. 

BRKCODE 

This Is the value that wli I be sent to the modem 
ACIA port to Initiate a break code on the line- 

SYSDEPENO 

Since the various C compilers available seem to 

return different codes for OPEN, this variable is 

defined as required for a given C compiler. It Is 
defaulted to NULL for Dyna-C. 

MODEM PROTOCOL DEFINITION 

The following description of the Ward Christiansen 
MODEM protocol was derived from various sources, 
including the original MODEM description, the 
TELENET description, the TTY description, and a 
description on the NEWSNET by Keith Peterson, with 
additions for CMODEM. 

This description provides the criteria for operation 
of the MODEM protocol If It Is to be compatible with 
the various CP/M and UNIX systems In operation. 

Using this protocol, CMODEM has been used to 
transfer files from OS/9-based, UNIFLEX-based, and 
FLEX-based systems to and from each other, to and 
from CP/M-based systems using MODEM, and to and front 
UNIX-based systems using 1M00EM, UMODEM, and XMODEM. 
It has also been used to send and receive files from 
other asseirtoly language MODEM programs, as well as 
programs written In C, that exist on the various 
C-Nodes across the country. 

The control characters that define the MODEM data 
block are as follows: 

<soh> OIH 

<eot> 04H 

<ack> 06H 

<nak> 15H 

<can> I8H 

TRANSMISSION-MEOIUM LEVEL PROTOCOL 

Fo Mow Trig are the attributes of the transmitted 
and received data: 

asynchronous 

8 data bits 

no parity 

one stop bit 

This protocol does not place any restrictions on 
the contents of the data being transmitted. Any 
type of data can accurately be sent using this 
protocol* This Includes the following types of 
files: 

ASCI I text files 

binary complied program files 

command fiies containing control characters 



While this protocol Is designed for use with an 
8 -bit data format, It could easily be adapted for 
use in a 7-blt environment and used for the 
transmission of ASCI I -only (or unpacked-hex> 
data. This could be done simply by having both 
the sender and receiver logical ly mask any 
protocol-dependent data to clear the eighth bit 
before transmitting and after receiving It. This 
would be limited to the variable-data portion of 
the transferred data, and would not include the 
fol lowing 8-blt protocol control data, described 
I ater: 

the checksum 

the block numbers 

the one's-complement of the block number 



To maintain compatibility with the CP/M file 
structure, the data file must follow the 
following data format: 

ASCI I tabs must be used (09H); tabs are assumed 
set every 8 positions; 

AM lines must be terminated by C8/LF (ODH 
OAH); 

End-of-flle must be Indicated by one or more 
<ctrI>-Z UAH) characters; 

Data Js variable length, but while the filers 
being handled by the transfer program, It 
should be considered a continuous stream of 
data bytes. This continuous stream Is then 
broken into 128-byte chunks by the program for 
transmission and Is regrouped upon reception. 

If the data ends exactly on a 128-byte 
boundary, I *e. CR In 127, and LF In 128, an 
additional block containing the <ctrJ>-Z EOF 
character(s) Is optional, but Is preferred, as 
some CP/M utilities and user programs do aot 
handle EOF without <ctr1>-Z correctly. 

The last block sent Is Identical to all the 
others; there Is no "short block" supported by 
the MODEM protocol. Padding Is added to the 
block to complete the required 128 byte block 
size on the last data block. While one would 
be tempted to pad this block with <ctrl>-Z, 
this will work reliably only with CP/M-based 
systems. Other systems, such as OS/9, UNIX, 
FLEX, and, UN I FLEX, would not usually process 
the <ctri>-Z characters correctly. It is safer 
to use spaces for padding even though this 
could possibly add a slight length to the file, 
and potentially cause difficulties with binary 
transmissions to non-CP/M systems- 

MESSAGE BLOCK-LEVEL PROTOCOL 

The format of every data block transferred In 
either direction under the MODEM protocol Is as 
fol lows: 

<SOH> <bJk #> <255-bJk §> <— 128 data bytes— > 
<cksum> 

In wh Jch: 

<soh> = 01 hex; 

<blk §> = binary block number (starts at 
01 H, Increments by 01H, and wraps around 
from OFFH to 00H; 
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<255-b Ik #> = one's-complement of binary 
block number; 

<cksum> = the fast eight bits of the sum of 
the data bytes. 

PROGRAM-LEVEL PROTOCOL 

COMMON TO BOTH SENDER MD RECEIVER: 

Alt errors are retried 10 times. 

Some versions of the protocol (but not CMOOEM) 
use <can> U8H), to cancel the transmission 
operation. This has never been adopted as a 
standard, since a single "abort" character 
makes the transmission susceptible to false 
termination caused by an <ack> <nak> or <soh> 
being corrupted Into a <can> and canceling 
transmission. 

The protocol may be considered "receiver 
driven", that Is, the sender need not 
automatical Jy re-transmlt, although It does In 
most of the current Implementations, Including 
CMODEM. 

RECEIVING PROGRAM CONSIDERATIONS: 



SENDING PROGRAM CONSIDERATIONS 

Whlfe waiting for the transmission to begin, the 
sender may have only a single Jong timeout, 
normally one minute In length, or It may have a 
shorter timeout, normally 10 seconds In length, 
before retrying the transmission, for some number 
(such as 10) of retries. Cnodem uses the latter 
method, as this aborts fewer transmissions- The 
use of this 10 second timeout makes trie 
transmission tlme-sensltl ve, whereas the one long 
timeout al lows the entire process to be 
completely receiver-driven. The 10 second 
timeout Is •ompatlble with any of the existing 
M00EM protocol programs. 

When the sender has no more data. It Mill send an 
<eot>. It will then wait for an <ack>. The 
sender will resend the <eot> If an <ack> Is not 
received, Just as In normal transmission. 

Another procedure, used by some MODEM protocol 
programs, although not by CMODEM, Is to have the 
sender implement only a high-level one-minute 
timeout after sending the <eot> before aborting 
the transmission. This would give the receiving 
end more control of the data exchange procedure. 



The receiver has a 10-second timeout. 

It sends a <nak> each time It times out. 

The receiver's first timeout, which sends a 
<nak>, signals the transmitter to start the 
transfer of data. 

The receiver could send a <nak> Immediately, In 
case the sender Is ready. This would work If the 
sender were a version of XMODEM, which Is a 
variant of MODEM which must be Initiated remotely 
by the receiver. 

This would save the Initial 10 second timeout, 
and Is used by CMODEM. However, the receiver 
must continue to timeout every 10 seconds In case 
the sender wasn't ready. 

Once the receiver has begun receiving a block of 
data it will use a one-second timeout for each 
character and the checksum. If the receiver 
wishes to <nak> a block for any reason (invalid 
header, timeout receiving data). It must wait for 
the line to clear. See "programming 
considerations" for various techniques used by 
different modem programs for handling error 
conditions. 

If a valid block number Is received, It wlli be 
one of the following: 

1) the expected one, In which case everything 
Is fine; 

2) a repeat of a previously received block; 
this should be considered OK, since It 
Indicates that the receiver's <ack> was 
gl Itched, and the sender re-transmltted; the 
only special handling Is to discard the 
received block of data; 

3) any other block number will Indicate a loss 
of synchronization, such as the sender getting 
a llne-glltch that appeared as an <ack>; this 
condition normally Is not recoverable, so the 
receiver normally aborts the transmission by 
sending a <can>. 



DATA FLOW EXAMPLE 

To snow an example of a data flow session, a 
3-bloek message Is diagrammed below. It Includes 
the 1wo most common line hits: a garbaged block, 
and an <ack> reply getting garbaged. <xx> 
represents the checksum byte. 



SENDER 

<soh> 01 PE -data- <xx> 

<soh> 02 FD -data- xx 

<soh> 02 FD -data- xx 

< 

<soh> 03 FC -data- xx 
(ack gets garbaged) 
<soh> 03 FC -data- xx 
<eot> 



RECE I VER 
(times out after 10 seconds) 
<nak> 
> 

<ack> 
— > (data gets line hit) 
<nak> 

<ack> 

< <ack> 

> <ack> 

— > 

<ack> 



PROGRAMMING CONSIDERATIONS 

Following are suggestions published In various 
sources for potential MODEM-compatlble program 
writers or* modifiers. Most of them are Included 
in the CMODEM program. 

The character-receive subroutine should be 
called with a parameter that specifies the 
number of seconds to wait. The receiver should 
first cal I It with a time of 10, then <nak> and 
try again, 10 times. 

After receiving the <soh>, the receiver should 
call the character receive subroutine with a 
1 -second timeout, for the remainder of the 
message and the <cksum>. 

Since they are sent as a continuous stream, 
timing out of this Implies a serious problem 
that may have been caused by the receipt of 
only 127 characters Instead of 128. 

When the receiver wishes to transmit a <nak>, 
It should call a "PURGE" subroutine, and wait 
for the line to clear* The sender should have 
discarded any characters In Its Internal 
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hardware and software receive buffers 
Immediately upon sending a block, to help 
prevent misinterpretation of line glitches. 

The most common technique Is for "PURGE" to 
eel i the character racelve subroutine, 
specifying a 1 -second timeout, and looping back 
until a timeout actually occurs* 

The receiver then sends the <nak>, hopefully 
ensuring that the transmitter will receive It 
properly. 

Some may wish to add code to the character 
receive routine to set an error flag if the 
AC I A or other device on the modem port shows 
framing error or overrun- This code Is not 
currently Included In OMDOCM. 

Thls will help catch a few more glitches, the 
most common of which Is a hit in the high bits 
of the byte In "two consecutive bytes- The 
checksum Is unaffected In this case, since 
counting In eight bits and discarding the carry 
bits produces the same results when adding (80H 
+ 80H) as with adding <00H ♦ 00H). 

SUWARY 

The orecedlng has discussed the application of OS/9 
to comwun 1 cat I ng with other systems and with other 
terminals- The method described, a program named 
CMOOEM, implements several modes of communication 
(some of which are compatible with CP/M and other 
systems), which attempt to provide an error-free 
means of communication despite potential ly-nolsy 
telephone lines, and other modes of communications, 
which, while not error-free, are compatible with 
other systems and terminals. 

POSTSCRIPT 

The development of this program has proven to be a 
real learning experience- This was due to the many 
plecas of code that had to be written to handle 
Issues that are not a part of average applications 
programming environment. Much of the program can be 
considered closer to operating system programming 
than to applications- 
There also tends to be a never ending supply of "one 
more little feature 1 ' requests that keep the program 
In a constant state of change and also bring out 
latent bugs that did not seem to exist before- 
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The standard COCO OS/9 disk drivers support only the 
SSDO 35 track non-standard disk format used by Tandy 
on the 00C0. This Is very Inconvenient for those 
users and developers concerned with buying or 
merfcetlng OS/9 software, as most ex 1st? no OS/9 



software was developed before 00C0 OS/9 was 
available- In order to port software to 00C0 OS/9, 
It was necessary to send It thru the T1 port on the 
COCO at 300 Baud (and hope that OS/9 did not garbage 
It too much), or use the FHL 0-PAK XC0PY utility 
(which works, but is tedious for many flies), or use 
the new 6IMIX COCO drivers (If you have a GIMIX 
system, which I do not), or type It In by hand, or 



P Johnson has a solution to the Incompatible disk 
format problem which also extends the capabilities 
of the COCO for those who have drives with more 
capacity or speed than the SS 35-track drives sold 
by Tandy. It Is called SDISK end costs $29.95 
(+$1.00 shipping), but Is worth several times that 
amount In the terms of the convenience It affords 
the user. It supports I to 3 SS or OS, SO or DO, 35 
or 40 or 80 track 5.25" drives- 

SDISK Is composed of an OS/9 device driver (SDISK), 
several device descriptors (/SDx), a format program 
(SF0RMAT), and a configurator (DESCGEN). 

If all that Is desired Is to access and create 
standard OS/9 diskettes under COCO OS/9, the user 
runs DESCGEN once to generate a new device 
descriptor (/SD0, /SDt , ...) for each drive and 
saves them, along with a copy of the SDISK module, 
on a COCO OS/9 diskette. Then, whenever the SDISK 
and /SDx modules are have been loaded, each drive 
has a dual Identity: /Dx for COCO OS/9 format, and 
/SDx for standard OS/9 format. All standard OS/9 
programs, with the exception of FORMAT, work equal ly 
wei J with either type of device descriptor. The 
SFORMAT program Is used In place of FORMAT; It works 
with either fype of descriptor, so the original 
FORMAT program could be deleted and replaced by a 
renamed SFORMAT. 

If the user desires to construct a bootable SS 
diskette already containing SDISK and /SDx, the 
manual accompanying SDISK provides the detailed 
directions for accomplishing It. Essentially, the 
user constructs the device descriptors with DESCGEN 
and uses 0S9GEN to Include them In the boot, along 
with SDISK. 

In order to construct a bootable DS diskette (or to 
construct a single-stage bootable diskette for those 
systems without the 00S command), Johnson offers the 
BOOTFIX program for $9.95. It Is used on a diskette 
freshly formatted by SFORMAT and COBBLER to 
rearrange the bootflle and kernel on track 34 so 
that the boot will be able to properly access them. 

SDISK also provides three extensions to the 
GETSTT/SETSTT OS/9 functions, as follows: 

SS- OREAD (GETSTT code $80) 

direct sector read 

with specified sector size, 
side, density, tracks 
SS.OWRIT (SETSTT code $80) 

direct sector read 

with specified sector size, 
side, density, tracks 
SS-UNFRZ (SETSTT code $81) 

unfreeze 00. Information 

In summary, the SDISK and BOOTFIX package provide 
the facilities for standard OS/9 disk format 
operations which should have been provided under 
COCO OS/9, rather than the restricted form actually 
present. The Implementation Is performed In an 
almost transparent manner, using the normal 
faci II ties of OS/9. 

The other package from D P Johnson that 1 reviewed 
was FILTER KIT 1. It contains the following utility 
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programs, and costs S29t95: 



is 



lists file names In current 
directory, with matching logic 
buffers input to eof , then 
passes It to output 
copies files In current directory 
to files of same names on output 
path, restricted to list of files 
on standard Input 
deletes list of files from 
current directory 
copies contents of list of files 
from ourrent directory 
displays detailed file Information 
moves list of files fraa current 
directory to output path 
reads standard Input, producing 
a paginated 1 1 sting 
remove removes file name from directory 
without releasing space 
changes owner numbers of list of 
file names 

changes file attributes of list 
of f I le names 
performs In-memory sort of 
records on standard input to 
standard output 



buf 



cp 



dl 

f list 

!nfo 
mv 

pag 



sel I 



set at 



sort 



The f liter kit may be used on any OS/9 system, and 
Is not restricted to the COOO version of OS/9. The 
utilities which I tried all seemed to perform as 
expected. If even one of them Is useful. It Is 
probably worth the cost of the entire package. 

The address and telephone number for D P Johnson are 
as fol tows: 

D P Johnson 
7655 Cedarcrest Street 
Portland, OR 97223 
<503) 244-8152 
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FOB 1339C 
FCC -BITA- 
FC8 IAO 
FDB I338C 
FCt "IDA" 
FC8 IAO, SAO 
FOB *33BC 
FCC # STA' 
FC8 IAO, IAO 

FDB I338C 

FCC 'EORA' 

FCB MO 

FDB 1338C 

FCC *AICP« 

FCB IAO 

FOB I338C 

FCC 'ORA" 

FCB MO.IAO 

FDB t33BC 

FCC 'AOOA* 

FCB MO 

FOB I338C 

fcc 'df»r 

FCB MO 

FOB I338C 

fcc vsr 

FCB IAO, MO 

FDB I888C 

FCC m \M' 

FC8 MO.MO 

FDB M38C 

FCC • IV 

FCB MO, MO 

FDB C338C 



*€J0 B* slut Cx 

17F3 53 55 42 42 FCC "W 

I7F7 AO FC8 MO 

17FB 4286 FDB 14288 

I7FA 43 4D 50 42 FCC "ClW 

17FE AO FCB MO 

17FF 4288 FDB 14288 

1801 53 42 43 42 FCC -SfiCS' 

1805 AO FCB MO 

1806 4288 FOB 14288 
1808 41 44 44 44 FCC 'AOOO' 
180C AO FCB MO 
1800 438C FDB *438C 
18tf 41 € 44 42 FCC **«• 

1813 AO FCB MO 

1814 4288 FDB 14288 
1816 42 49 54 42 FCC "BUB' 
1B1A AO FC8 MO 
1818 4288 FOB J4M8 
IBID 4C 44 42 FCC IDT 
1820 AO AO FCB MO,M0 
1622 4288 FDB M286 
|«24 ILLEC 

1829 45 4F 52 42 FCC 'EORB* 
1B2F AO FCB MO 

1830 4288 FDB 14288 
1632 41 44 43 42 FCC 'A0C8 a 
1636, AO FCB MO 
1837 4288 FDB M288 

1839 4f 52 42 FCC "WB" 
IBX AO AO FCB MOrMO 
18* 4288 FOB 14286 

1840 41 44 44 42 FCC 4 AOOB' 

1844 AO FCB MO 

1845 4288 FDB H288 
1847 4C 44 44 FCC IflT 
IBM AO AO FCB MOrMO 
184C 438C FDB U38C 
18€ IUJC 

1855 4C 44 55 FCC "UW 

1856 AO AO FCB MO.MO 
185A 438C FDB t438C 
185C U1EG 

•END Cx STMT D* 

1863 53 55 42 42 FCC 'SUBB' 

1867 AO FCB MO 

1868 Z2BB FDB 12288 
186* 43 40 50 42 FCC 'Of?' 
186E AO FCB MO 
I86f 2288 FDB 4ZW 
1871 53 42 43 42 FCC *&& 
1875 *> FCB MO 
1676 2286 FDB IZ2B8 
167B 41 44 44 44 FCC 'AW 
187C AO FCB MO 
1670 2288 FDB IZ2ffl 
I87F 41 4£ 44 42 FCC 'AMR' 

1883 AO FCB MO 

1884 Z2BB FDB IZ2BB 
1886 42 49 54 42 FCC "BITB' 
168A AO FCB MO 
166B 2288 FDB §2288 
I68D 4C 44 42 FCC *UB* 
1890 AO AO FCB MO.MO 
1892 2288 FDB 12298 
1894 53 54 42 FCC 'STB* 
1897 AOAO FCB MO.MO 



1899 2286 

1698 45 4F 52 42 

189F AO 

tBAO 7286 

18A2 41 44 43 42 

18A6 AO 

18A7 2288 

18A9 4F 52 42 

18AC AO AO 

18AE 2286 

1880 41 44 44 42 

1684 AO 

1685 2288 
1687 4C 44 44 
I68A AO AO 
IffiC 2288 
I88E S3 54 44 
18CI AOAO 
13C3 2288 
I8C5 4C 44 $5 
IflCB AO AO 
18CA Z2BB 
18CC 53 54 » 
I Off AO AO 
1801 2288 



FIB 12288 

FCC "EORB* 

FCB MO 

FOB 12288 

FCC "AOa* 

FCB MO 

FOB 12288 

FCC '0»' 

FCB MOrMO 

FDB 12288 

FCC "AD08" 

FCB MO 

FDB 12288 

FCC 'IDO" 

FCB MO.MO 

» *® 

FCB MOrMO 

FOB 12288 

FCC 'UJU' 

FCB MO.MO 

FDB 12288 

fcc -$nr 

FC8 MO.MO 

FDB 12288 



■£» Dx STMT €x 

1803 53 55 42 42 FtC 'SUBB' 

1687 AO FCB MO 

1608 1288 FOB 11288 

180A 43 4D 50 42 FCC 'OW' 

180C AO FCB MO 

IMF 1288 FDB 11288 

18E1 S3 42 43 42 FCC "50C8' 

16E5 AO FCB MO 

(6E6 1288 FDB 11288 

16E8 41 44 44 44 FCC 'AMD' 

18EC AO FCB MO 

IdED 1288 FDB 11288 

18EF 41 4£ 44 42 FCC "AW 

1«F3 AO FCB MO 

18F4 1288 FDB 11286 

16F6 42 49 54 42 FCC 'BITB" 

16FA AO FCB MO 

18F8 1288 FDB 11288 

18FD 4C 44 42 FCC "LOB* 

1900 AO AO FCB MO.MO 

1902 1288 FDB 11288 

1904 53 54 42 FCC 'SIB* 

1907 AOAO FCB MO.MO 

1909 1288 FDB 11288 

1908 45 4F 52 42 FCC 'BW' 
190/ AO FCB MO 

1910 1288 FDB 11288 
1912 41 44 43 42 FCC "A0C8" 

1916 AO FCB MO 

1917 1288 FDB 11288 

1919 4F 52 42 FCC *Gftl" 
191C AO AO FCB MO, MO 
I91C 1288 FDB 11288 

1920 41 44 44 42 FCC 4 AOOB a 

1924 AO FCB MO 

1925 1288 FDB 11288 
1927 4C 44 44 FCC lOT 
192* AOAO FCB MO, MO 
I92C 1288 FDB 11286 
192E 53 54 44 FCC 'STO' 
1931 AO AO FCB MOrMO 
1933 1288 FDB 11286 
1935 4C 44 55 FCC "Lttr 
1938 AO AO FC8 MO, MO 
193A 1288 FOB 11288 
19X 53 54 55 Fa '$TU" 
193F AO AO FCB MOrMO 
1941 1288 FDB 11286 

•CM) Ex STMT Fx 

1943 S3 55 42 42 FCC **BT 

1947 AO FCB MO 

1948 338C FDB I238C 
I94A 43 40 50 42 FCC *0W 
19* AO FCB MO 
194F 338C FDB I338C 
1951 53 42 43 42 Fa 'SBCB' 

1955 AO FCB MO 

1956 238C FDB t338C 
1956 41 44 44 44 FCC "ADOO* 
193C AO FCB MO 
173D 238C FDB I338C 
197 41 4£ 44 42 FCC 'AJOB* 

1963 AO FCB MO 

1964 338C FOB C3BC 
t966 42 49 54 42 Fa 'BITB' 
1964 AO FCB MO 

1966 338C FDB U38C 
1960 4C 44 42 FCC TDB' 
1970 AO AO FCB MO.MO 
197? 338C FDB I338C 
1974 53 54 42 FTC ' IB" 
1977 AO AO FCB MO, MO 

1979 338C FDB 833BC 
197B 45 4F 52 42 Fa *«»' 
197F AO FCB MO 

1980 338C FDB f338C 
1962 41 44 43 42 FCC *AJC8 B 
1986 AO FCB MO 

1967 338C FDB *33BC 
1989 4F 52 42 Fa 'ORB' 



198C AOAO 

198E 338C 

1990 41 44 44 42 

1994 AO 

1995 338C 
1997 4C 44 44 
199A AO AO 
199C 338C 
19* 53 54 44 
19AI AO AO 
19A3 338C 
19A5 4C 44 55 
19A8 AOAO 

19 338C 
19AC 53 54 55 
19Af AO AO 
1981 338C 



FCB MO.MO 

FOB 1338C 

Fa 'AJHB* 

FCB MO 

FOB I338C 

Fa •100' 

FCB MO.MO 

FOB 1338C 

Fa "STO" 

FCB MO.MO 

FDB *338C 

Fa tar 

FCB MOrMO 

FDB I338C 

Fa 'snj" 

FCB MOrMO 

FDB I338C 



«- 



1983 mis EOU 

1983 4C 42 52 4C TDOtD Fa "IBM" 

1967 AO FC6 MO 

1988 0306 FOB 10308 

I98A 4C 42 48 49 Fa '1*1" 

19BE AO FCB MO 

19SF 0308 FOB 10308 

I9C! 4C 42 4C 53 Fa 18LS" 

I9C5 AO FCB MO 

19C6 0308 FOB 10308 

19C8 4C 42 43 43 Fa 'Ifla" 

19a AO FCB MO 

19U3 0308 FOB 

19CT *C 42 43 53 Fa 

1903 AO FCB MO 

1904 0308 FDB 10308 
1906 4C 42 4£ 45 Fa '18* " 
190A AO FCB MO 
1908 0308 FDB 40308 
1900 4C 42 45 51 Fa 16E9* 
19€l AO FCB MO 
I9E2 0308 FDB 10308 
19€4 4C 42 56 43 Fa 'LBMC* 
19C8 AO FCB MO 
19€9 0309 FDB W308 
190 4C 42 56 S3 Fa 'LBW" 
191F AO FC8 MO 
19F0 0308 FDB 10308 
19F2 4C 42 50 4C Fa 'LHV 
19F6 AO FCB MO 
19F7 0306 FDB 10308 
19T9 4C 42 40 49 Fa 'LBHf 
19FD AO FCB MO 
IW£ 0306 FDB 10308 
1A0O 4C 42 47 45 Fa 'LBfit" 
1AM AO FCB MO 
IA05 0308 FDB 10308 
1A07 4C 42 4C 54 Fa IB T" 
1A08 AO FCB MO 
1A0C 0308 FDB 10306 
1A0E 4C 42 47 54 Fa 'LBOT' 
1A12 AO FCB MO 
1AI3 0308 FOB fOSDB 
1AI5 4C 42 4C 45 Fa 'LfiLE* 
IA19 AO FCB MO 
1ALA 0308 FDB 10308 
1A1C 53 57 49 32 Fa "Syi2" 
IA20 AO FCB MO 
W\ 0100 FDB iOlCO 
IA23 43 40 50 44 FCC "OFO" 
?4?7 AO FCB MO 
1A28 43DB f OB 14308 
1A2A 43 40 50 59 Fa "OTI' 
lA2t AO FC8 MO 
1A2F 4306 Ftt 14308 
IA31 4C 44 59 FCC 'tDY* 
1A34A0A0 FCB MO.MO 
1A36 4308 FDB MSJ6 
1A38 43 40 50 44 Fa "OfTT 
IA3C AO FCB MO 
1A30 2200 FDB 42200 
1A3F 43 40 50 59 Fa 'W 
IA43 AO FCB MO 
1A44 2200 FDB 12200 
1A46 4C 44 59 Fa '10V' 
1A49AOA0 FCB MO.MO 
1MB 2200 FDB 42200 
1A4D 53 54 59 Fa "ST** 
IA50A0A0 FCB MO.MO 
1A52 2200 FDB 12200 
1A54 43 40 50 44 Fa "OfD' 
1A56 AO FCB MO 
IN59 1200 FDB 11200 
1A5B 43 40 50 59 Fa "OTY" 
1A5F AO FCB MO 
lAiO 1200 FDB 11200 
1A62 4C 44 59 Ftt nJW 
1A6S AO AO FCB MO.MO 
1A67 1200 FDB 11200 
1A69 53 54 59 Fa "STV 
IA6C AO AO FCB MO.MO 
1A6C 1200 FDB 11200 
IA70 43 40 50 44 Fa WO' 
IA74 AO FCB MO 
IA75 3308 FDB t3308 
IA77 43 40 50 59 Fa m OfT 
1A78 AO FCB MO 
IA7C 3308 FDB 13308 
1A7E 4C 44 99 Fa 'UW" 
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lAtfl A# AO 


FCB 


MO, MO 


IA83 3306 


fob 


♦3308 


IA85 53 5< 59 


FOC 


'STY" 


1A88 AO AO 


FC8 


MO, MO 


IAW 3306 


FOB 


13308 


IA8C 4C 44 53 


FCC 


*LOS* 


IA8F AO AO 


FCB 


MO.MO 


1A91 4306 


FD8 


♦4306 


1A93 4C 44 53 


FCC 


'IDS* 


IA96 AO AO 


FCB 


MO.MO 


IA98 22D0 


FD6 


12200 


1A9A 53 S4 53 


F(X 


■SIS' 


IA9H AO AO 


FrB 


MO, MO 


IA9F 2200 


F06 


♦2200 


IAAI 4C 44 53 


FCC 


■LDS' 


I AM AO AO 


FCB 


MO,MO 


1AA6 1290 


FD6 


♦1250 


\m 53 54 53 


FCC 


'STS* 


IAAB AO AO 


FCB 


MO, MO 


lAAO 1200 


FOB 


♦1200 


IAAF 4C 44 3B 


FCC 


■LDS' 


1AB2 AO AO 


FCB 


SAO,M0 


IAB4 3306 


FOB 


♦3308 


1AM 31 54 31 


FCC 


•SIS" 


1A09 AO AO 


FCB 


MO,*AO 


IAB9 3306 


FOB 


•3308 


IASO 53 57 49 33 


ELWf) FCC 


•SMI3 1 


IACI AO 


FCB 


MO 


IAC2 01C0 


FOB 


♦OICO 


IAC4 43 4D 50 55 


FCC 


w 


IACI AO 


FCB 


4A0 


1AC9 4306 


FOB 


M3D6 


IACI 43 40 50 31 


FCC 


•ors* 


lAff AO 


FC8 


MO 


IAD0 4306 


FOB 


♦4308 


1A02 43 40 50 55 


FCC 


WIT 


1A06 AO 


FCB 


MO 


1AD7 2200 


FOB 


♦ 2200 


1A09 43 40 50 53 


FOC 


WS' 


1A00 AO 


FCB 


MO 


1A0E 2200 


FOB 


♦22D0 


1A£0 43 40 50 55 


FCC 


•OfU - 


IA£4 AO 


FCB 


MO 


IA£5 12D0 


FOB 


♦1200 


IA£7 43 4D SO 53 


FCC 


•DfV 


IA£B AO 


FCB 


MO 


IAEC 1200 


FOB 


♦1290 


IAEE 43 40 50 55 


FCC 


•OflT 


IAF2 AO 


FCB 


MO 


IAF 3 3306 


FOB 


♦3308 


IAT5 43 4D 50 53 


FCC 


-QfS' 


1AF9 AO 


FC8 


MO 


IAf A 3306 


FOB 


♦3306 




(FT 


LIS 



tOUTS TAC TABLE FOR ANALYSIS. 
•ACCES2D BY A *D AfTO TIC 
•REST OF T« OffWW Lift. 
•NOT OOOIOTED. IF YOU FOM 
• !T YOU Cm USE IT, BUT IT MAS 
•fCAMT FOR DEBUGGING T>£ ffiDGRAfl. 



ItfC 9* 


07 


Off 


I OX 


TACSI tCESLC 


IAFEC6 


07 


am 


LOB 


•7 


1BO0 9C 


09 


0HP2 


DFI 


TAGBfl 


1802 27 


30 




BEO 


am 


1B04 BO 


COX 




JSR 


OTOCX 


1807 A6 


80 




LDA 


Oil* 


1809 26 


02 




BNE 


0IP3 


1808 86 


20 




LDA 


#♦20 


I BOO BO 


C01B 


0Llf>3 


JSR 


PUTCH1 


1810 86 


20 




LDA 


#♦20 


J6L2 80 


CD18 




JSR 


MM 


1815 34 


10 




PSHS 


I 


1817 8D 


C045 




JSR 


OH ADR 


181A35 


10 




PUS 


I 


1B1C 30 


02 




l£AI 


2.1 


1B1E 86 


20 




LDA 


#♦20 


1B20 BO 


CD18 




JSR 


Rirofi 


1823 86 


20 




10A 


#♦20 


1625 BO 


C018 




JSR 


(VTOfi 


1828 » 






DECS 




187? 26 


m 




BNE 


Rlf , 2 


1828 34 


10 




PSHS 


t 


1820 80 


CD24 




JSR 


PCAF 


1830 35 


10 




PUS 


1 


1833 20 


CA 




Btt 


am 


1834 80 


CC24 


DUf>4 


JSR 


PCftf 


1837 39 






RTS 








• PRINT f CC* 


urn 


1838 00 


15 


FtOTT 


T$T 


fccoo 


183A 27 


IE 




BEQ 


FCDW3 ^NOTHING TO PRINT 


1B3C86 


?? 




IDA 


#♦2? «QOSf OLOTE 


IB3E A7 


9f 0016 




STA 


iFcaoci 


1B42 8E 


009A 




LW 


•aiNE 


1645 108C 0060 




LOY 


tPAO» 


1B49 C6 


38 




LD8 


•56 


1848 A6 


80 


FCOTl 


LDA 


0,1* 


1840 A7 


AO 




STA 


O.Y* 


184f 5A 






OECB 




1850 26 


F9 




BNE 


FCB* I 


1852 17 


F4B0 




LBSR 


PRINT 


1865 26 


07 




8C 


FCCTO 


1857 17 
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185A80 


03 


FCCPR3 


esR 


OJOM 




IB5C 65 


00 




BIIA 


•0 




1B5E 39 




FCCTO 

i 

euro* 
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I85f 86 


AO 


IDA 


•MO 




1861 €6 


38 




US 


•56 




1863 8E 


009A 




LOI 


•aiNE 




1B66 A7 


80 


oafci 
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o.x* 




1866 5A 






0EC8 






1869 26 
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9€ 
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1866 D7 
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I860 CC 


OOfiA 




mo 


•OQRfKl 




2B70 00 
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FCODC 
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i 


RTS 










•♦©YES FILE NAJ€ FRO* O.I TO 0,Y. 


1B73 A6 


80 


WVxfP 


LDA 


0,X^ 




1B75 27 






BEO 


HHOQ 




IB77 A7 


AO 
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0,1* 




1879 » 




HfiVOO 


0EC8 
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AO 
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IB82 A6 


80 


rOOl 


LDA 


O.I* 




1B84 A7 


AO 
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0,Y« 




1886 % 
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1B87 26 


F9 




»€ 


tWQU 




1B89 39 




i 

* 

TACCLN 


RTS 






168A 9E 


07 


LOI 


TACST 


•COXBGES TAG TAA£ 


188C IF 


12 




TFR 


IiY 




IB8E 109C09 


TAGai 


Of>V 
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1B91 27 


12 




BEO 
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•axe 


IB93 A6 


AO 




IDA 


0,Y* 




1895 8S 
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81 TA 


#♦21 


•REFER0HTD OR 1ST 
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BEQ 
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R 
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A4 




LDO 
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81 
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IEAX 
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42 
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1BAF 9F 
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sn 


IFBQ 




1861 39 






RTS 










• GET ttO* DATA UREAS 
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coiB 
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1BE1 31 


24 
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-2,Y 
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3E 
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-2iY 


•OQX SBUDtt OF INPUT 


16E7 10A3 X 




aw 


-4.Y 




18EA25 


08 
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(FTID 


•NOT R19(T' 


I8EC 109F 05 




STY 


DATFJO 




1GEF BO 


CS24 




JSR 


PCftf 




18F2 20 


03 




BM 


0ETD1 




18F4 BO 


£824 


GETD3 


JSR 


PC«F 




I8F7 8E 


1C56 




LOX 


M6G6 




18FA BO 


C01E 




JW 


PSlfWG 




18F0 20 


C8 




BRA 


0ETD1 




16FF 91 


05 


GETO2 


LOI 


DATFJO 


•AAJKT ODO POINTERS 


1C01 9F 


07 




STt 


TACST 




1C03 30 


03 




IEAX 


3.1 




IC05 9F 


09 




STI 


TAff» 




1C07 30 


03 




UAI 


3,1 




IC09 9F 


08 




STX 


TTGST 




IC06 9F 


00 




sn 


TTCEM) 




ICOO 35 


06 




pas 







ICOF B7 


CC22 




STA 


answ 




ici2 n 


CCIA 




SIB 


ORM 




1C15 39 






RTS 






1C16 45 4E 54 45 


NSOS 


FCC 


-FJTTEF »Oil DATA AREAS » 


IC1A 52 20 4B 4E 










1C1E 4F 57 4€ 20 










1C22 44 41 54 41 










1C26 20 41 52 45 










IC2A 41 53 20 










IC2D 28 4f 52 20 




FCC 


'(OR 'DOT 


IC31 27 45 4E 44 
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FOR THE ELEKTRA 



I 



For the month of Aug. only? 

OS-9 w/Edit.Asm.Oebugger for ELEKTRA $175.00 
05-9 L1.2 for SSB S150.Q0 



OS-9™ with Editor, Assembler, and Debugger 

STAR-DOS" Level 1 (FLEX"* compatible but with up to 10 active drives; 
(i.e. 4 8" floppies, 4 5" floppies, and 2 Winchester drives) 
STAR-DOS'" Adaptation Guide 



1 Read/Write Radio Shack OS-9 now available for your ELEKTRA 

FOR OS' 9™ by Epstein Associates 

• Super Modem Program with autodial, configuration file, etc. 
(Available exclusively rJirough^^^^hicaa^ComDuterC 



i 



4250.00 

•75.00 
$50.00 



^^^^•lOOjOO 

Floppy Drive Special w/menual , 90 day warranty 
^^^■^■^■^ Siemens FDD 100-8 (SSDD) $135.00 
THE ELEKTRA SUPER 1 Siemens FDD 200-6 <0S0D) $165.00 

FLOPPY CONTROLLER ^^^^^^^^^^~ 



l 



• Emulates the DC-L DC 2. DC 3 + DC4 as well as the GLMtX 
*28, *36 *48 and *5B controllers 



pe 



6295.00 



movable cartridge Winchesler no^^av^HapTefo^yourELEKTRA 



m 



RACKMOUNT ELEKTRA 
COMPUTER CABINET 

• 17" Wx2!.5" Dx6.7" H 

Holds two half height 5V4" floppy drives 



$250.00 




rrrrrr 

strrrrrr 

Rtrrrrrrrr 

^rrrrrrrr 



1200 Baud Auto Anawer Modem $199.00 



2MHz 256K Memory Board 

with on board DAT by 

COMPUTER EXCELLENCE. INC. 

•749.00 




I 






68000 - VME Bus 

Mizar Development Syatem 
Includes: 
256K RAM 
1 360K 5* Floppy 
1 10 MByte Winchester 
4 Serial Ports 

Synchronous and/or 
Asynchronous 
Screen Editor 
Assembler 
"C Compiler 
SASI Interface 
$6495.00 plus shipping 




Phone: 

AAA Chicago Computer Center 

Technical Consultation available most weekdays from 4 p m to 6 p.m. CST 

(312) 459-0450 120 Chestnut Lane Wheeling, IL 60090 

See our catalog and ordering information on the next page. 
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ELEKTRA COMPUTER SYSTEM include chassis, dull pent serial interface with Iwo 
catue* CPU 679. 4K Humbug, 50K *tartie RAM. super floppy COfll roller with inboard 
ribbon LniMi- M.ir [^,% <]n,it SO track DSGp floppy dnvH (other combination) avail- 
abfe phone) i279S 00 

ELEKTRA COMPUTER CABINET THE LARGEST SS*SO COMPUTER CABINET 
AVAILABLE* M d« ol heevywe«ght 009XT iftfcck aluminum tnlen r is 10- 1/2* wide ey 
21-7/8" da»p by 6.3/4" high Heavy du ty A C tine cord A C luse holdet EM1 hller Fan 
with filler Back panel has 10 cutouts lor O' lype daia connectors Fronl panel has key 
on ton power switch, 2 illuminated push button switches (Reset and NMl/Aborl h and 
iwo culovla lor S- 1/4" disk dnves $250 00 

RACKMOUNT E KTRA COMPUTER CABINET iTw k 21 5 d x 67 U Holds two 
fall heignl 5-1/4" lloppy drives $250 00 

Filler Plate tor 5-1/4" drive, opening $10 00 Fan Filter $10 00 

POWER SUPPLY rttohest quality linear power supply CONSERVATIVELY rated at i Se 
OS Bv, 3a <&> 16*. 3a @ -16* Mull* tapped primary lor line toning $200 00 

Oi SK REGULATOR BOARD WITH CABLES Standard version for 2 floppy dr j vn $60 00 
Heavy dt/ly version lor 1 Winchester drive and I (loppy drive $75 00 

AUXILIARY POWER SUPPLY to power second Winchester drive $125 00 

ELEKTRA UNIVERSAL S8-50/S8-3OC MOTHERBOARD Heavyweight 125" thick 
18* long by 9" wide t 1 memory 150 p»n| stats 8 I/O 130 p«rtr slots Complete address 
decoding and selection, as well as en tended address capability tor I/O slots Choice ol 
4 8, or 16 addresses per I/O slot I* spacing between all memory and I/O slots On 
boa id baud rate generatoi with low and high ranges providing lumper selectable rates 
of 75 lh rough 38.400 lor each ol tha five baud rale Ut>09 slow device circuitry per ratting 
1 Mru 30 pm disk cemrollers io run *iiri ?Mh* 50 pm CPU boards 
Mounting hardware $5 00 B&reboard w/docu mentation $80 00 

K.f w/gold connectors $400 00 Assembled w/gofd cunnectors $480 00 

Kit w/»in connectors $320 00 Asombled w/hn connectors $38000 

ELEKTRA CHASSIS includes cebmei. 1 tOv power supply power supply cables, 
standard disk regulator board with power cables motherboard with gold oare pin 
connec lora. assembled and teste $950 00 

ELEKTRA CPU 0/9 Use minor Ihe 6802 or 6808 Ito run 6800 software) or 6809 Has 
provision tor up to 3 27 16 Eproms. tK scratchpad, MC6940 triple time* and an optional 
baud rati- generator providing baud rales from nOtn'ougn 38,400 baud m two user 
selectable ranges Run OS-9' 1 FLEX-. STAR-DOS 

Baseboard $50 00 Kil $225 00 Assembled $275 00 

Optional Baud Rate Goneiator $25 00 

ELEKTRA OPS OUAL PORT SERIAL CARD Fits the standard 30pm SS 50 bus I/O slot 
Can be configured for 4 or 16 addresses per pod RTS, CTS DTR. DCD IRO 
FiRQ/NMI, and baud rnto can bo appropriately implemented tor each poM 
Bareboard $25 00 Kit $75 00 Assembled $95 00 

Cable wnn leek sockei assembles itwo needed per board) Eacn $25 00 

E KTRA OPP OUAL PORT PARALLEL CARD Fits Ine stand* d 30 pm SS-50 bun I/O 
slot Can be oonligured lor 4 or 16 addre aes per I/O slol Tne direcrion ol the TTL 
Duffers can be controlled by oither on board lumper connectors or by a signal from trie 
peripherals The irxerrupt request tine lor each porl may be individually |ump*red lb 
either Ihe IRO or FIRO/NMt bus line 

Bareioard $25 00 Kil $6000 Assembled $80 00 

Cable with jack socket assemblies (two needed per board) Each $25 00 

ELEKTRA 64* STA IC RAM/ROM MEMORY BOAROS wilh gold connectors flirt 
avaikablel Assembled and tested With 56K RAM $269 With 6*K RAM $29900 
Kit Wilh S6K RAM $2t9 00 With 64K RAM $249 00 

ELE TRA UNIVERSAL SUPER FLOPPY CONTROLLER THE BEST 30PIN FLOPPy 
DISK CONTROLLER THAT YOU CAN BUYr Controls up to tour 5-1/4" drives ltd four 
tr drxeft lor a total ot e»v/it ty»»em drr«e* (FLU system limit is lour dh«n > Single 
density or domane density 'Meito* 2MH* 6800 or 8808 iDoV*e densely 8 must be ai 
2MH;. tu oitier combinations of performance are possible | Analog phase rocked loop 
dale separators with separate adjustment* tor 5 anrj 8" drive.* Analog wire 
precompensaoori circuit with separate adjustments lor 5 and 8 drives Designed lo 
meet the da la hold requnemenis of Western Digital floppy controller IC Assembled 
and fesied * 2d5 00 

Disk with driven, setup and icemeiting utility Specify FLEX 20. 6800 
Gen FLEX. FLEX 9.0. FLEX 9 \ <H 6809 Gen FLEX. 5 - Or 8 " $30 00 

D«sk with drive** lor OS-9 (Specify 5" or 6"J $50 00 

STARDOS iSpecily ELEKTRA or DC^2. S" Of 8"r $7500 Adaptation guide $5000 
ELEKTRA WINCHESTER SYSTEMS THE BEST WINCHESTER SYSTEMS THAT YOU 
CANBUVi Mas Automatic error detection end CORRECTION or up lo It bit burst errors 
SS-50 bus. extended addressing capabilities, DMA on board seclor bufler drivers 
included lor 6800 FLEX or OS-9 Specify whoso version ol FLEX thai you are using 
Drivers lor FLEX2 (68001 «i*e available lor an additional $100 00 Price includes no i 
interlace controller, dirva(a|. and cables 

? Megabyte tingle drive *ys $1995 00 U Megabyte dual drive sys $?g»OD 
t2 Megabyte single drive *y* $2295 00 24 Megabyte dual drrve sys $3596 00 
19 Megabyte single duvn sys $2995 00 38 Megabyte dual drive sys $4695 00 

(19 Megabyte drives ere the largest that can be supported by FLEX) 
Circuit boe'ds, cable*, soltware (No dnvesl 995 00 

SS-50C DMA Bus Interlace board only 69 5 00 

ELEKTRA HO-5 Cabinet lor dual 5 1/4" floppy drives wilh power aupply. line co d.fuse 
power switch and power cables lo drives 150.00 

ELEKTRA HO-5* As above but wilh EMI tutor, tan, and heavy duly power supply 
Powers 1 lloppy and t Winchester t99 00 

5' ribbon cable lor dual outboard S»1/4~ disk drives 40 00 

7 ribbon cable lor dual inboard 5-1/4* disk drives 35 00 

Custom cables available Phone 

ELEKTRA HO-fl Dual 8" drive cabinet EMI litter tan with filter power supply and 

350 00 



power supply cables 

IT nbbon cable for dual 8" disk drives 

ELEK RA 30 PIN PROTOTYPING BOARO 

ELEKTRA SO PIN PROTOTYPING BOARO 

GOLD 10 PIN CONNECTORS fSpecily mate wilh square pins or 

TIN 10 FtN CONNECTORS [Specify male with square pins or 



45 00 

20 00 

4000 

1 SO 

50 



ELEKTRA is a trademark ol AAA Chicago Computer Center 

FLEX and UnJFLEX ere trademarks ol Technical Systems Consultants inc 

HELIX is a nademark ol Hazoiwood Computer Systems 

08-9 and BASICW Bfc iradpmarhi ol Motorola inc end MiCffiware Systems Corp 



AAA CHICAGO COMPUTER CENTER (3l2| 459-0450 

120CHESTNUT LANE * WHEELING IL 60090 

Technical consu nation ivaiiable 4 PM to 6 PM most weekdays Ctoaed 
evemnga end weekends 



TERMS Minimum order $20 00 Shipping and handling esli males withm Ihe Conli- 
nontatUS add 3^* {MINIMUM $2 50) Illinois residents add 7*k sale) tan We will relund 
vour oveteitimased shipping and handling charges Foreign tiwpve^) and handing 
add 10% (MiMMUM ttOOOj Foevrgn o*de»s rtHiSi be prepaid m U S dorian Checks 
must be orawn on a U S bank Heavy foreign ilems will be shipped air ire+gM collect 
Please pnone beiween 4 PM and 6 PM weekdays il Questions arise regarding shippi g 
feet Metier Charge Vise, and American Ea press honored 

Our aporogy We ale ool staffed to answer technical inquiries ihroufh the man Pteaao 
phone tor technical help dunng ihe hours indicated above The too frequenl changing 
ol our inventory and prices makes if uneconomical lo publish a catalog Our ads are 
intended to serve lhai purpose Prices and inventory are subject to change without 
advance notice 



SUPER MODEM PROGRAM Single rhiii actor corn ma nets No interrupts required 

Transmri manually or ir.iinnnt disk Mes lt**tl of «n v ^engtn to distant compute* 

Reewve and save disk l ties (leAti on local disk Syslem M^on* ell supported Tested for 

full duplex at speeds up lo 9600 baud Hair duplex oPtio ci o option Replaces CR 

wilh CR/LF (user opllon| Slow disk lile tfenamit OPIon 

Please soecily 6600 or 6809 SSB oi f LEX* 5 or 8 

instruction Manual and duk wrih both source and obiect code S75 00 

OS-9 Super Modem Program by Epsieln Asioc tiles with autodial 

contiguration rile, eic 100 00 

ALL IN ONE 

Editor Text Pr ossor Mailing Labels Maibng LiSIs Multiple Form Letlera 

Use any CRT terminal and printer Beit PackaOe For The Money Anywhere' 

Specify 6800 at 6809, SSB or FLEX". 5' or 8' 75 00 

Add $35 00 for printed source listing: add St 00 foi source on disk 

ArMn-One. Wnie n spett. and Spetl'n Fik package 250 00 

SeHware by Tachnlcai ( Ft€X" ■ | UntFLEX ' ^ 

8yitami Connmenls. Ine Soiaxe Sourte Mae. Ob|ecl Add Man ODtect 

(Ltilt (04ak) Only m'tAm. Man Only wUmn 
Gen FLEX w/Edil & ASMB 250 — — 

FLEX 9 t (DC-2) w/Edit & ASMS — 25 150 40 100 550 

Advanced Programmers Guide — 25 

Editor 100 250 25 50 

Assembler 150 250 25 50 

Debug 175 250 25 75 

Extended Basic 25 100 20 50 200 

Basic Precompiler _ 25 50 10 25 150 

Sorl'Merge - 25 75 20 35 150 

Utilities — Inc 25 75 »0 25 150 

OiAgnosltcs 25 ?5 - — 

To si Proce sur ISO 250 25 75 20 35 150 

68000 X-ASMB on 6809 25 250 20 35 300 

Pascal - 50 200 25 50 300 

Ret ASMB/Lmking Load* 25 150 20 35 175 

6600 X ASMB or; 6809 100 

Cobol 30 7 5 750 

Fortiaix 77 35 65 450 

Sottwaie by Mtcrbware Systems Corp. Run.Ttme Source Manual Object 

(Suggested List Prices, varies/ mlg) Package Only w'Meh. 

OS-9* LevrM w/Edil A%m Debug 400 00 40 00 250 00 

OS-9* Level 2 w Edii Asm Debug 400 00 40 00 500 00 

OS-9" |d ii r A-im Debug Pkg 25 00 125 00 

Device Dnve» fot Disk Controller (Specily Model| 100 00 

Device Driver for ACIA and PIA 50 00 

Crock Oriver for 6840 anj 58167 clock chips 35 00 

Entertainment Pack I oi File Handier Tool bo n 

or NinoCom 10 00 85 00 

Print Spooler [Level 2 only) 1500 9500 

Virtual Oisk Dnver I Level 2 only) tOOO 85 00 

RMA Relocatable Macro Assembler 20 00 1 25 00 

RMA/68000 Cross Assemble) 40000 

BASIC09" W/Run Time 5000 NA 25 00 20000 

GASSCOS Tour Guide Book t8 95 

C" Compiler 25 00 250 00 

C Programming Language (Kernighan &Ritcni«| 19 95 

CIS Cdbol Compikii w/Forms2Prog Oen 50 00 "N A 40 00 400 00 

Pascal Compi lei 50 00 NA 25 00 250 00 

Sage Application Genera lor 300 00 NA 25 00 995 00 

Microware yearly support service {All products) 15000 

Edition Update wO/manuaJs 25 00 Version Update w/ man uats 7500 

Special software 

STAR-DOS Level 1 iSpecilv ELE KTRA or DC 2) }75 00 Ada pi ron guide S50 00 

2H MiCROBUG 40 00 4K HUMBUG 75 00 CuSlom versions $85 00 

Spdl'n Fix by Peler Srark 17658 Wrilen Spell Oy Peter Stau 75 11 

AH. In. One Spell'n Fla. and Wrile n Spell package 250 00 

SUPER SLEUTH DiS ssembler Systom ($10t 00 for OS-9 versionl 9000 

SO/DD OISK DRIVES I head 2 heads 2 needs t head 2 heads 

30 day guarantee Tendon fandoh COC MPl MPI 

5 14' . 40 tracks 225 00 300 00 300 00 250 00 325 00 

5-1/4- 80 tracks 300 00 375 00 375 00 325 00 400 00 

MPI or CDC Service Manual (S city 40 or 80 Ireck) 26 00 Ouma PT-6 550 00 

OUTBOARO EPROM PROGRAMMERS BY OPTIMAL TECHNOLOGY 
Model EP-2Av79 (Personality modules extra) 169 00 

Optimal Technology, Inc 30 pm parallel I/O boaid lor EP-2A.79 3700 

FLEX- Seiiware package tor EP-2A-79 iSPocny 6800 or 6809) 30 00 

OS-9 Soli ware package tor EP-2A-79 )0 00 

Model EP-2B-87 {RS232>20 MA. Moloiota fml 8K buller t20O/96OQ baudl 575 00 
Model EP 28 88 4 (Copies 1 to 4 EPROMS) 5 5000 

Personality/Copy Modules for 2708. 2716. 27C16, 2732. 27C32 2732A 2758. 

MCM68764 MCM68766, 2764 27C64. 2764A 27128 Z7128A 27256 27C256 

2508. 2516. 2532. 2564. 25t26. 2816. 2816A R87C32, 6751 38E70 5»7 lo S3g 

SPECIALS 

' U S Robotics 1200 baud direct connec I auto answei modem 299 00 

' SSB BFD Floppy Disk Controller {vision 31 Run FLEX or SSB OOS 100 00 

• SWTPC4K Memory S1500 MP Mb <4K bareOoerd) 005 

SWTPC 0MF2 »596 00 s-32' RAM not included 124 50 

' SWTPC MP-09 2MHz CPU* S295 00 Wmle supplies ***! 

High speed tape reaoof 5000 300 Baud acouskc modem 129 00 

4 Ti 610 Printer w/lower case and full vertical loims conirof 1200 00 

SPECIAL BOAROS 

Microtime II Calendar and Clock Board (Assembled) 60 00 

Data Marl I6K EPROM bareboard (270 8 chips] 30 00 

Smoke Signal Broadcasting 

OCB 4A Double Density Controller Board lor 5 and 8" wilh DOS 549 00 

SSB DOS (Specify 6800 or 6809 BFD oi OCB-4A 5' or 8 r 7600 

SSB version ol FLEX" (White supply lasts) 15000 

L MB 1 A Motherboai d 399 00 

SCB 69 6809 CPU Board 399 00 

Cniel 9524 64K Computer System with OS-DT-DD 5" FO 4325 00 

Dynamo Memory Bo rds M-I28X 995 00 M-2S6-X 129500 M 512-X t89500 

HELIX 

64K G809Compolo< $2395 00 Other computer systems available 

DMA 6' and 8' Floppy Controller 495 00 6809 CPU Board 496 00 

68008 board lor SS. 50 59500 CP.-M-68K 350 00 



GIM1X CLEARANCE SALE LIST OUR 
PRICE 
C ble (Par I/O) 24 95 2000 6800 CPU board 



LIST OUR 

PRICE 

22403 100 00 



64 X 16 Video Boards 198 71 100 00 Single prisev. 1 cable 113 36 90 00 

16K Mem Bds w/cnirl reg 145 00 Dual prl par, 2 cables »38 32 1 10 00 

93L422 OAT chip 17 60 15 00 80«24 Video Board* 398,76 260.00 

WARNING AAA Chicago Computer Center does not provide repair Or diagnostic 
service for customer assembled kits AAA Chicago Computer Center does warranty 
and maintain service lor our assembled boards Thecuslomer should carefully lake into 
consideration the smell differential separating out kil and a embied prices when 
making his choice of porchaie 
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IC70 00 OA 00 00 


FC8 
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IC77 


PdOC ECU 


• tTAG TAftE OV0tt 



1C77 BE 0119 
IC7A 6D C020 
1C70 1025 OOtt 
1CS1 4F 
1C82B0 
IC85 86 
1C87 A7 
IC89 BO 
IC8C 1026 #08F 
IC90 BO 0406 
IC73 1026 0068 



•DOCS PRELIMINARY SETUP OF F1IES, 
• ETC. IT IS OVEHJUO 8Y T>£ TAG 
■TAftE ONCE IT HAfi OCNE ITS TMIMC. 
t 
PROW 



C033 
01 
84 
0406 



IC97 EC 
IC9AE0 
IC90 BE 
ICAOBO 
ICA3 24 
1CA5 108E 011C 
ICA9 30 03 
1CABC6 
ICA0A6 
ICAf A7 
ICB1 5A 
1CB2 1'6 
1CB4 BE 
1C87 86 
1CB9 A7 
1C» 66 



, 11 
88 IE 
0259 
C020 
12 



09 
PC 
80 



IC80 A7 
1C8F 66 
1CCI A7 
1CC3 66 
1CC5 A7 
ICC7 BO 
1CCA27 
1CCC A6 
ICC* 81 
1C00 26 
IC02 A6 
1CD4 A7 
IC96 66 
ICOA A7 
ICX BO 
ICOF 26 
ICEI A6 
ICES A7 
1CE7 20 
!CE9 6f 
1CEC BE 
1CEF I08E 00E2 
1CF3 C6 08 
1CF5 17 FE7B 
1CF8 BE 0230 
ICFB 108E OOTC 
1CFF C6 08 
1001 17 
1004 17 
UK)7 BE 
100A 30 
IttC 8F 
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44 
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lOOf BO 
1D12 61 
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1019 27 
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101D 26 
101F BO 
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1028 61 
182)26 
102F97 
1831 61 
1033 26 
IBS 97 
1037 20 
1039 86 
103C 97 



FE6f 
F343 
CC14 
16 

ai4 

CB27 

00 

23 

0002 

IE 

28 

FO 

C027 

00 

13 

0002 

OE 

44 

02 

IB 

43 

EA 

ID 

E6 

(203 

49 



PRE4 



pre* 



PVC7 



PTC5 



LDI 


•FC81N 


•POINT 10 COXTTOL BLOCK 


JSR 


GETFIL 


•GET FILE SPEC 


LBCS 


PRE3 


•ERROR CETECTEO 


a*A 




».BI« default 


JSR 


SETEIT 


tSTT EXTENSION 


LOA 


II 




STA 


FUNC.I 


•GPEK F0RfcM 


JSR 


RfS 


•CAUFILE NDHT SYSTEM 
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PRE3 
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JSR 


FHS 
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LDO 


STRSECI 
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LW 
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JSR 


GETFIL 




EC 


m\ 
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(PV.I 




108 
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STA 
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BNE 


P8E2 
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•RESTOTC I 
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ro 


•DSA EITEHSIW 
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m*9A 




IDA 


I'S 
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IDA 
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STA 
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IDA 


•2 




STA 


F1MC.1 
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JSR 


FW 




6E0 


n& 




IDA 


STAT, I 
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•3 




BK 
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IDA 


ORV»M 




STA 


ITMEMU 
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•DELETE OUR.ICATE 


STA 


FUNC.I 




JSR 


FW 




BNE 
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•ETKfl 
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STA 


QRVH.I 


•RESTORE Mfl#€ 
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JSR 
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STA 


QEBUG 




Of* 


I'C 




BNE 


mt 




STA 


rmx 




BRA 


re* 




OA 


DEPTH 




STA 


moEP 





00 
CC03 

Ft 

C83F 
01 
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1055 57 49 4C 4C 
1059 49 4] 4D 20 
103) 53 54 4F 43 
1I61 48 

1062 31 31 32 35 
1D66 20 4C 4F 49 
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ID6E 49 56 45 
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1075 49 4E 4E 41 
1079 54 49 X 20 
107D 4F 4B 49 4F 
1061 20 34 35 32 
1085 33 37 
1007 35 31 33 2D 
1DB8 36 34 31 28 
1D8F 30 31 38 31 
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SWTPc - Prospering Pioneer 

Microcomputers. See that word and you think of 
those ubiquftous marvels of technology that 
represent the miracle of modern electronics In the 
home and workplace. With the variety of machines 
available today. It Is difficult to visualize a 
world that does not Include these machines. But 
there was a time when there were no microcomputers 
on the market at all. In the early 1970's, If 
computing was done. It was done on mainframes or 
minicomputers. That Is, until 1975.*. 

Southwest Technical Products Corporation, San 
Antonio, Texas, began manufacturing microcomputer 
systems that year with kit systems based on the 
Motorola 6800. With RAM capacity of 32K. these 
systems provided hobbyists with the ability to have 
computer systems of their own, w!th considerable 
power, at a reasonable price. Running an 5K, 
cassette- loaded BASIC, these early systems brought 
computers Into the home for the first time. 

BEGINNINGS 1975 was the beginning of 

SWTPc 's Involvement with selling microcomputers, but 
the company had begun some eleven years earlier with 
kit electronics produced In the garage of 
entrepreneur Daniel Meyer. Electronics hobbyists 
will remember the product line of amplifiers, 
graphic equalizers, color organs, digital meters, 
strobe lights, ultrasonic burglar alarms, timers, 
counting units, the Beachcomber metal detector and 
the Theremin, an Innovative electronic musical 
Instrument* It was as a natural extension of this 
varied product line that Southwest took its first 
steps Into microcomputers. 

Microprocessor - based machines were Introduced 
at about the same time by SWTPc, M1TS (with the 
AltaTr 6600) and IMS Associates (with the IMSAI 
8080). For the 6800 computer. Southwest Invented 
the SS-50 bus, with 7 slots for processor, memory 
and controllers, and Including a separate 30-pln 1/0 
bus with 8 slots on the motherboard- The system ran 
at a clock speed of 1.0 Mte. Auxiliary storage was 
accomplished on this early system through audio 
cas sette p I oyer/ recorder . 

DISK OPERATING SYSTEM The first disk operating 
system for the 6800 computer was Introduced to the 
micro world In 1977* Running on floppys, FLEX was 
developed by Technical Systems Consultants, now of 
Chapel Hill, North Carolina- Designed to be 
powerful and user-friendly, FLEX became the defacto 
standard operating system for the 6800- 

6809 OOf-PUTERS in 1978, Southwest 

Introduced the /09 computer based on the new 
Motorola 6809 microprocessor* This Improved 
processor gave the system user a greatly enlarged 
Instruction set, as compared with the 6800, and 
provided the progremn^r with four pointer registers 
and a program counter.-* each of 16 bits- Of the 
Motorola models, Southwest chose to use the 68B09, 



for 2.0 Mte operation. For users wishing to upgrade 
their 6800 systems, Southwest provided update 
documentation to accomodate the new processor. 

MULT 1 -USER SYSTEMS With the power of the 6809 
processor now available, the decision was made to 
Implement a multi-user operating system for the 
SWTPc computer. After close examination of the 
available OS designs, SWTPc chose UnlFLEX*. . . a 
multi-user 

OS closely modeled on the Bell Labs' UN1X» # system* 
Also Implemented by TSC, UnlFLEX incorporated some 
of the user - friendly attributes of FLEX. 

S/09 AND S+ SYSTEMS The multi-user system, 
dubbed the S/09, was offered for the first time In 
1979- This system provided features previously 
expected only from minicomputers and mainframes... 
Mu ttl-termlnal (up to T2) operation, Dynamic Memory 
Allocation and Direct Memory Access. Furthermore, 
the S/09 system was configurable to Include 
"Winchester" hard disk drive technology. With the 
addition of a hard disk, the S/09 achieved full 
status as a new, hybrid computer class! f icetion* . ♦ 
the MICRO-MINI. 

The state-of-the-art In SWTPc mlcro-mlnls Is the 
S+ system. Designed for office, school lab and 
Industrial data processing, the S+ provides for 
operation of up to 32 terminals through the use of 
effeclent data handling, Jarger memory capability 
and peripheral processor Interface. Running In a 
supervisor and user state, the S+ CPU monitors 
system functions to prevent user - generated system 
crashes. The S+ can also run the MuWS Operating 
system with up to 16 Terminals. 

Both the S+ and the S/09 support 14" and 5-1/4" 
Winchester disk drives, logical tape backup, and up 
to SMbytes of flcppy disk storage. A variety of 
letter-quality and dot-matrix printers are available 
for use with either system. 

XI 2+ AND BEYOND... Southwest Technical Products 
continues to develop and manufacture microcomputer 
systems to meet the Increasing data processing needs 
of the marketplace. 

The new XI 2+ Is a desk-top, 256K computer 
Integrated with a SWTPc-manufactured Intelligent 
terminal. Running UniFLEX, the system features 
Mini -Winchester auxiliary storage, data 
communications, optional hardware floating point 
computation and supports 2 additional work stations. 

Other hardware under development at the SWTPc 
5-bulldlng facility In San Antonio Includes plug-In 
68000 processor, floating point processor, virtual 
system processor, T Mbyte memory board and 
networking Interfaces. 

SUWARY In the fast-paced and 

volatile world of microcomputer manufacturing. It 
takes Innovative engineering and aggressive pricing 
to stay In competition. Since the very birth of the 
micro. Southwest Technical Products has provided 
this kind of leadership In design and production of 
computer systems. Southwest Technical Products Is 
the Prospering Pioneer of microcomputers. 

* UnlFLEX and Is a trademark of Technical Systems 
Consultants ** UNIX Is a trademark of Bel 1 Labs. 

The following Is a description of the X12+ system 
from SWTPc: 

X-12+ Multi-user computer system 
Concept: 
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The X-I2+ system Is designed as a stand-alone 256K 
computer capable of supporting one to three users 
simultaneously* The system Incorporates as 
standard features many capabilities that micro users 
are coming to expect from their systems — hard disk 
capacity; multi-user, multi-tasking, 
multi-processing capability; expandability to 1024K 
RAM; variety of available programming languages 
and proven operating systems* 

The Hardware: 



Sound synthesizers, three parallel ports, four 
serial ports, 1«25M floppy, 20M mini- Winchester 
and UnTFLEX Operating System . .. $6,595, 

Single-user configuration with duaJ 1 .25M floppies, 
FLEX+ Operating system, full CRT features and 
BASIC... $4,495, 

MJniFLEX Js a trademark of Technical Systems 

Consultants, Inc. 

**UNIX Is a trademark of Bell Laboratories* 



The X-12+ CPU resides Inside the SWTPc X12 
terminal, with a 12 Inch (diagonal) CRT and a 
detached 91 -key keyboard. Standard auxiliary 
storage sits alongside the CRT In an 
attractive "Mailbox Memory" unit that contains a 
high speed 20M-byte mini Winchester and a 1 «25M-byte 
mini floppy drive. 

System architecture Is built around the 
Motorola 6B809 processor, and Includes extended 
addressing, optional TMS 320 32-bit processor for 
floating point work (transparent to the user), 
256K of dynamic RAM, buffered disk I/O to reduce 
redundant disk reads, two RS-232 ports for 
additional terminals, and one parallel port for 
future communications with ioop network. The X-12+ 
communicates with it's own CRT In parallel for 
ultra fast output display. One RS-232 printer 
port and one Centronics Parallel* printer port 
are Included as standard. An additional RS-232 
serial port Is Included to a I low the X-12+ to act 
as a terminal on a remote system, 

CRT Features 

The X-12+ display is controlled by a 
separate 6809 processor, and an on-board vocabulary 
of 255 words may be spoken by the voice 
processor installed as standard equipment. 
User-programmable character sets, multiple screen 
formats, 15 programmable function keys, tone 
generator, reverse fielding, under and over-lining, 
blinking characters, field protection, multiple 
screen formats, dlspiay status line, graphics 
and ergonomlc design are additional features of the 
unit. 

Software: 

The standard X-12+ will run the powerful *UnlFLEX 
Operating System from Technical Systems Consultants, 
UnlFLEX Is optimized for the 6809, and provides 
the same file structure and 'shell' facility that 
Is available with **UNIX, UnlFLEX dynamically 
a I locates up to 64K of memory for each running 
task In 4K Increments, and supports BASIC, 
F0R1TRAN, Pascal, *C, COBOL, a relocating assembler 
and Pilot. Input/Output redirection, piping, random 
and sequential files and virtual array capability 
provide for the complete range of file access needs. 

As an additional option, the X-12+ will be 
configurable to run the single-user FLEX+ 
operating system, with dual-floppy operation. 

Special Feature: 
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The X-12+ ^as capability to run In Local and Remote 
modes. The unit can function as an Intelligent 
terminal on another system while two other 
terminals attached to It are usfng the I oca, 
system resources. Future development will include 
synchronous loop network capability for up to 255 
X-12* units, each with up to 2 additional 
workstations. 

Pricing: The X-12+ multi-user configuration of 
CPU, 256K RAM, CRT, detached Keyboard, Voice and 



of tha r«iiau that wa ha¥a fox chooaln^ tha vw / baoOo coahinatlon ara* 

a Broad baa a of prodtecc aupv>o«« . , , .both doaaatlc aod Lntamatlooal . 
• Xaadllr avallabla *atata-of-tha-in«uatxy* tscLdAloajy itwjludlcg — 

• wldaly accaptad attft-ooo fanlly <voc«^aor axchiatactttta 
- Urov aaXactlon of paxipharai da-rica armperc atadoAaa 

* faat, flaxlbla aaawry optlooa rucft aa OW Static, 
hl«fe~dana>lcy Oynamia and "aMbbla* 

a Tha availability of "1U^ Laval" op+r aline, ayataaaa anvUooavata 

aad pmgriaaln? aid*, 
a Tha f and toward Ktgh quality, ooaalatant dV>oaaxAtaitloa. acroaa a 

lar^a nvaabax of VKE prodact »aouf actvxaxi. 
■ Tha wlllinooaaa for tha particlpatlp? Baaufactoxaa to pltc* all 

ra^ulxad JinTotiaatioe into tha tlmn^M of tha ayataai ta\*<p**arm 



40 



68' Micro Journal 



We BT« vw*y coefartabla with th« direct Ian w« havw cftoira. 

eescat of effort »ii put. into the procaie. The reeulte heve been botft 

euccaeeful end rtw«rdin9. rinelly, *» ax* looking forward to e Ions *J»d 

productive Ijtvalvaant wltA VME / 640QP ba»*d product:,. 



MICRO-MATION 
INCORPORATED 



Ml OuCftcai Podd 

BotrtrtC WA 9B0!2 

VQCi4*t2e?2 



CcMP^ttr PuDllthkng Center 
60 Micro Journal 

Hi,t»n, TN 373*3 

attrii Don HlllllMl I »taff 

Be*' Don,, 



l hev 

v>* V 4^ir<e 
they don't 
Oaf*re d i a 
that has oei 
tyttfWi. I 
input to t 
tniHtil ves 
that if * 
ntult m 
Sontt>OM it 

things •••! 
Message V»i 
def I nitaly 
thtrt it 
OeCSuSe I 



had t tin* to **ritm eariy Letters the p«tt 

years* out 1 •till find ties to ♦'••a yout* 

I • ve loetaed at a couple of the coopttilor-f but 

»eae to even finish out »y years tuDtCription 

appearing. I've recently solved a **a 1 1 prsolee 

en r>eQQjng ■• for a couple of years on Fle« diii<) 

• »Mot<J 4 rouolt of sy»te*r»a that p<-o<cida a ready 

he floppy d*s*« controller, either fro* the drive* 

or freea an inde* pulse detector* with the idea 

drive im't reedy then trying to icctit it Mill 

an error message rather than a h^ng i/itiM, 

*>mvmr seemed to moru Quite right and strange 

>ed to happen, such aa getting a "HOT FOUND" 

in tryihg to use a syst arm utility that *es 

present. 1 don* t went to came out a say that 

a bug, iithif in Fie* or in the documentation, 

ignt tie the only one that has had prooleme. 



tMndoui running OS-9 or f-"l_EX tor unoer eluOO^ As a covuter science 
•«*«or at lox« State University I have founo ev CoCo s very 
valuable co*Puter. For one thing it has given as an 
OPbOrtmity to use and study an advanced UNit-like OOaytttno 
sv state on *V "toy" coeooter. Secondly* it has Qlven me a 
chance to PrOflraa in assembler and high level lanquaoet at 
home, not just in claiaMXh. For e*e*01e* the C language le 
hot currently taught to undergraduates at ISU out m| tn av CoCo 
and mcorMewe's C c°*»iler 1 now have a chance to learn C at 
home and Mlth the «ull coeoiler l can trtta usa^ull, 
transPortabl* code «-nicn 1 could not do Mitn other eicros and 
their Satel I C* s. Aside froe, C. t can p r og r am in BAS1COV nhuh 
1 vaatlv prefer over Microsoft BASIC Or any of the other BASIC 
dialects on the earket, once vou are used to modular 
programeing it is herd to oo back to using uOTO'e and GtfKua'e. 
mithin a *om eonthi Ki cowers " a Pascal should al so toe on the 
earket giving another 4ull Pascal coepiler for the CoCo, one 
exists for *S-DOS and another for FL£* already. What otnaar iqm 
cost Micro oo the aarket has all these full Languages available 
to it and under eeveral different ooeratmo evsteeze? 

Thus 1 see the Color Caasouter as being tar frost a "useless 
toy" and 1 also see it as *mt superior- to the Caeaeodore 6-4 mt%& 
all the other low cost eicros on the market. f*y vie«*e *rm not 
sinoular either, the CoCo has a iaroa foltOwina as can oe seen 
by the large number o4 clubs, eaoarinas ano to»t»*ara suooliere 
Mho supoort it. 1 KnoM slot of the software is aaara out there 
is qetting to be more serious iott«are out nom too rroe *►*». 
Conputer^are. J&v* bouth£*st hedia and rmov't mcroware'e 
releases, besides it is hice to sit back aho olav a oaee> now 
and tnen, If 1 M es runnmo a buisihess it Mould oe nice to 



Firtt, Let ee> state that J neve ^ittan my own dish 
drivers* SO the problee Might be nine alone. Mo*»ever, T 
should also state that tnose drivers mrm sleilar to and 
patterned after tnose suggested oy TSC In the Flea 
Adaptation Manual fOr Gener-ei Flex. Mom that l»ve lncuded 
all these d isc.la mart, let we tell you h*M the problem 
occurs. and one possible solution. The western Digital 
•.arise of floppy diev. controller Chips I ITTl, 1971 , 2790 have 
a reedy input nhich can be uasd to detect if the drive is 
ready for access taotor on, speed up, dish in place, etc.) 
What »i>at imea happens is that the dish operating systeet 
|0OS> issues a read sector commend (say for the directory) 
and the controller attempt a to T91LC the sector called f or f 
however. If the drive n^t resdy the controller chip nil I 
immediately abort the operation and return —ith the "net 
reedy" flag set. If the fl£0D sector subroutine aann't teat 
this bit ffCa the controller, and the exatpLa provided Hy 
TSC Ocean 4 t, then the 0O3 tninhs that e valio read has 
occurred Mithout mr\y data whatsoever being read fr<oai the 

disk. NPM THAT COA CAUSE SOME STRANEJE HESUCTS ' I 

Tmo possible fi*ee auggest thetaselvesi era is to add 
:re ready bit to the reao sector error testt the otner is to 
eerfore a drive ready teet before trying to read tne sector. 
The Latter tt xhat [ chose to do, adding a 1/2 second delay 
4 retest if net ready. Tha maire addition mi aietfe to the 
jrita sector routine. 



\mry truly yours, 
J^e UifiMttwAd 



Oil raeeel Court 
A-ars. lOMa 5OO10 
June 3, Ioa« 

Coeouter Publishing Center 

oO MICRO JOURNAL 

5«fOO Cassandra Seuth Rd. 

F>.0. Box 049 

Ml * son. TN 37343 

Dear Sirsi 

In response to the Letter of Mr. LaFerr Stuart M*icn 
apoeared in your June issue, 1 Mould Like to ask ^-. btuert, 
Mt>v, i# he truly believes that each co-Outer systee has its 
good and bad oolnts. doee he eefce the totally neqative 
■tateaent calling the Color Coeouter a "useless taVl inferior 
to the Coaaodore 64"^ 

well, 1 ae the oemer of a o4*C Color Computer running US-° 
and although it is not ey idea o4 the ideal ccaeputer sveteaa it 
ie far froe useless. 1 have had ay ccawplainta mi th the 

eachlne* the Lieited raairv, the bad keyboard and. vee. the 
useless display but have salved eenv o* these proqifsi to an 
extent myself and it seees that Tandy too is soivinq toee o4 
trse. Aside froe that the CoCo has several very good points. 

For etartere. Mhere eite can vou get a AeKrV based eachine 



have a 9-30 bus oQ0° or 04K*?O machine but 

CoCo is juet right ana has besh a verv ume»ul 



for me at home the 



*t ncerei * , 
\ *« Harris 



A while back I needed a terminal for my "Mlkbug Board" 
(G-Job) to be able to use the thing at home. I was always 
using a terminal at work. How with a little work I have a 
^semi-Intelligent'* terminal. The terminal uses the Motorola 
family of chips, ie a 6802 processor, 68U7 video generator, 
and 6821 for Input/output . Since I was using the 6847 In 
something like "TVBUG" I had to wait for some kind of sync 
pulse to load or read the display ram. Mow the 680? Is In a 
Interleaved Direct Memory Access mode. Ihe 6802 Is dedicated 
to the 68'*7 In a terminal mode. Ihere used to be snow when 
the *i802 talked to the 68^7 3 now there Is no, I repeat no 
snow when display ram Is accessed! Ihls Is done by syncing 
the 6802 to the 68^7 at power-up with a elther-edge trig- 
gered device. Together with a 9 bit latch, the 6802 and 
68^7 share the same memory and they do not know about each 
other (kind of like the Radio Shack 6883 setup). Ihe reason 
for this modification Is for the 8 point move, draw, box, 
rectangle and crosshair routines. Originally the routines 
took a lot of time to draw any line because of the waiting 
for the sync pulse to do memory accesses. Finally the full 
speed of these routines can be used to an advantage. Yes 
the processor runs at color-burst crystal speed, but I can 
tell you that the graphics routines are quite fast. Also the 
"TVBUG* 1 can be modified to accept these routines (and 
hardware mod) without having to use the handshaking fbr 
blanking sync thereby Increasing throughput and eliminating 
any snow on the screen In any graphics mode. Soi now I have 
a semi intelligent terminal that runs at processor speed as 
the Input/output Is 8 bit parallel handshaking. Ihe firm 
ware Is just under ?K (hex) bytes of data, Including the 
graphics routines. If you would like the schematics and 
firmware, please contact me about these Items. I will be 
glad to make these public. 

After this terminal was built, I wanted to run 6800 
type programs a little faster so I upped ray 6800 to a 6809. 
Currently T an running Santa Barbara Tiny Basic with exten- 
sions (poke, peek, wait and various terminal oriented func- 
tions) . 

All In all I have a delightful combination to use, Ihls 
Is only the beginning of course, there is always FLEX to add 
in someday. 

Paul T. Barton 
1412 N.E. 46th. Ave. 
Portland, Oregon 
97213 
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Ar«leg Micro H»«t«v% 
3dAO V«l«nt Podd 
fewJCtr, Color »da •0*01 
< J©3> 444-000* 



J«n»«r> 1«*» 



3. Schedulingi All appoint M«t e. |*tturi and test achadulss. 
And tpici*l dates art vtpt en a single 4 1 1 • ^ich car* be 
■iirchttf in ordtf to print specialized tchcilulM. 



AoAot-l 

lilt* tr.» *4>*^t a* larga teal a inti^ttM cireuilrv 1*I>, tha •» 4* la- 
bility Ol o m i* dgl mm* bar*ar<«l ca^ulw f>4l bac swa a r««Uty. fhia 
»**a technology »»•» alao ftmn «« in induatr* to duf ir«- «uto*«i« 
dir«ff>ovi or tediova *n« p<*CtikOi iitwoly pracKdcrti ia <m«« 
production ll'»« VO»4 »*>• KFlit, 

*As». *or thw Mrti t^«* «n h««torv thd a«-4llA0ilty pd thi« itthrologr 
**• <M4a POvaibta thd introduction od to* c»«l J*o*» paraaral rabo(u< 
4*0 10b C»%t (ndkv«tr «t r'ObOtlC S. »!#«*- A » **t lf>t#<**l ft/1 irllllClil 
Int all 1 g*^ • and ^obottti •»»* *n**w> duo to th« 4>«iii«i]|tv o* *r»p 

••At 1 PU^r lul cMOulvr «y«l*«a that »»• ■ tM«tll(|«tl rOOat • rdt*wS 

poaaibla. 

1m an wttf iflit into Ina ttmlo at 'Odotlct Anal^) Micro 9»»t««« lo 
"fin? a ^«l«l« I l'ne «• cavulir controlled robOtl'S for 

art en afdSwwtt , irtu[«tiir< and *»«! 1 mxury, t>>« *ir»i oroduct la be 
•eleaae* *or «i4tijr*l «ale (« tr>a *»o»ot-r cowpoter «e**«o conl'allwJ 
robot *.•■■ 'nO ••riiaftl a* tn«« robot *r« »r e f< M »«lnf aMirwj cm H^a 
JOTa' al mlr^pt , (km nr^ijn |« 4 PluB in G«Patlbte AltpUt IJevlLe »OT 
In* IWIO :*4ti CalOr C «0w« tr . The ♦»OOOt- I * *"a cemlrolled br llthK 
• •tfird or jpratic* r<»vu to Ina color cowp^te*-. ▼> a opf^tOr Can Pot 
the Kutr I'* a !*»"> •oOi +r\ti ipprete tr«a robot irt to parlor* a 

jl t-dn tii,«, ii%af im o»*r«lor nat jaided »f>a Potol-1 through »M 
«n«i« «o.e*enta «r« fu^Ctiooa. the opar^ior m*r then lrttr u ct tha 
Ctiapitar to tmmmmf-.mr ind nptit rM tequenc • o* ■OvtMnii *nd l<+r»ctiono 
any nu*ti«r j|i ti*tt. The «o>iaf«t equervcaa mar elect bi i4/«0 on l«i 
or diat far lilor jtt< Tr ■ Robot IC <:op*i co«plttt «ith all «oM«<ro 
and iiwUi)«i > power it Pd I y , * «,t . iKni'il %*•*« ytrolitr. all eablaa 
and a ttoCiat-l, The * -Sot - IC ia (Wind il e-*9.o0 cnaplaTe. 

'fce nd t . *r «i g#i o< dotal I )awa <«iIn rli iterant inl^'ict tltcirtnici 
|i or :«■ to > (lion or a t*r'j*r . o^Piitr e#efe> »*>ich like the Color 
fofflf uaam Ifio &e<<e 'ierasrmt»iw. tni • eill i)Im Calar r.oep,.ter 
♦ »#r« to vp^r i<te 'Mlf tL0|t itlWi lo Oultl rcbCt «,»*eee *th 1 t a vaiAg 
tha aa«e ^u^^arw ♦ »• *t »f-a r 1a<«lcac>a-« «or irs» - a '. or <o«Ov<tar-. r^ t % 
HMU^m'ir lt*a « T «»,«a 11 o*«onlr n»q«n •• lh- SS-90 7ui«. »k« 
•ooot IS .*••• afe« ai *aar< jdd'in CMrt T pm mpct xlOut connactor Or* 
trt U-^'> b,l* to eorirol a «i< *«ia i»r.o or* t re Mar- *jvfl pc«tr aopply 
l«<«ri*t« iard. T*- a ■ t I ♦•»•• «d>*M»4'?* «♦ tr« ta-^w CO^uttr bv%« 

it altowtil 4 p to a)*"* f bot m- -» to f^» i->i«r4Cti.«ly and 
li^lt insi.il/ ^1 V <-* *rrj «>lll rodol ar» «o •'.••*-•.. dill «o> m r H 
itdtaon^fi m + s -.a ««<#d i^ 't«or» or on jin l« t>a ratralvad I at^ 
«-ao«atlr«3 ir<* *«*lti tfltaraCti^a roftot mrm +o wmw^i «aOuanc«a* Sourca 
<<tvm ia drPd'iCad Mil* all robot *e*\~*rm to a»*n«rca <r>* •««• od 
raaaarch «nd «»p«r i«a»l <t ion in tha « •! d o* '06oltc«. 

TTt* tachnlowaa tiat <r« l«*rnad droa u«m« Kobot-I ••* ttm dlrKllr 
tpar.avarad to iht u«i ol "t*at 2 ano rTobot-1 induitnil mark robot vm% 
a* tha aodiaara l*cNH(h>r». t»>» control tKhnia v #t, *Ad fa iiitorlKt 
n*rd>a-f ard Idantlrat. aabot-l i« ai wO at robotic antar tai naant . 
rn*a*Cts> and) adu<atian)< Hooot-2 i« b*a<^l lor ««oll induotrk al 
avaaaoli' aocn aa alactrontc; circuit M«rdo. ftobot-3 ia * *W»r >ar«ian 
aad «or d#dli>o dvty tporttiona auch ** cr»«»aia ooaagly, painting 
es«r«tJOra« or tho nan d al i"qj q4 dann^ova *4(^i<!i. Alt ttw-aa robot 
vm% plvib int» tha aaaa intardaca aldclrontcl tllo«lns low coat 
vpara aa to ndK«t«-ial aool Ic at ior>a. additional aodt«PMr« m xl\ *»m 
aMPPtlaO allh aaCH robot «/d. 



A iu*b«r ol 
a«iCi««aora. bon, 
(f-a inPwt a I ArbJ 
oallariia. «„h 



accaaoriaa an«l I ba a«.ailaOta lor Robot I and tt'a 
PKltdUii %hall ba a«.ai labia to «Ova do»ot-»l |r^o> 
*aadbach aOuilMnt <ll<Mk«o cartaln brain— a^a 
ntif and bDOT luneeior* to control tha robot mrm 



rt.aaa *e a a*aalabla lor tha AraldO Micro S>itt«i ■toddl 97b* 
Clactropfcaphal W apr> b«(r«i<f Analv*V» tha np««| fJZa« bia«aadbaC^ 
Fraclaion ri^t^iUt nonitor* tha "**oal 0?b2 Elac tr MyOOz-tir., «od tha 
«S,0dl 92*0 0*r*OQr*pt>, A I cm coat dioita! vtdoo TV cmti anatl ba 
avail abtd «or robotic atQhl and pattarn rocooniticn. An ulfiicf<ic 
rar«a • » ■ ipr ohatt ha a»ailabla lor diatanco na^awrmg. a aobila cart 
to ait tha -obot *r a bill into <*i 1 1 fll>a tha robot ara aobiliW. Should 
*ablaa to t*ia robot tr* ha unCaai^abta a radio link aha! I ba availabla 
t«r raaota ontrol ol tha oobil* «aaad robot »rm. CoapuCar oana^atad 
<Otka OOtPut alon« mln aound recognition ia avallaola diractlv to tha 
<oaput»r ia «*dll •« Qvar tf^a <- t dio lint to tt'a aobila robot aratao. A 
dour jotalKt and awl ten »r>tarrai>a n availaOta lor coooutar* not 
rawing auch i>»p<il«* *h-a tbo«i a«ca%aoriwa ahalt t-a aval lab I a for 99-30 
^Jaadi ^bapwtar a»ata«a. 

th« robOtlcd *iHm» Juthnad abo-« *r m andMlar in natur • and +*r a a 
• ••aablad in ant r_,»bar o* poaaibla coniig^r«tion«, ^or dt*aaoi«, « 
'HOtid rodlo antral I ad aab 1 1 • ratal «i tn «p«*Ch, «o»«nd racOdnition, 
itttra %on«C r^tr^tt,^ «nd Jtttction. ard rqOot virion •aay b« •««*ablad 
aith tha aboi- • aodular caapqnonta. tha raa^ltlnO arataa can lia 
prngraaad in a high la*dl coa»ui«r t angua«* rtfa^ltt'Ml in « •up*r*ior 
artilictat intallagarica i>i(o« mth a dinia.o od h>u«an •irort. rht 
:i «riorair a to oat ratio o* tha tbo»i «.«t«a * mr ■mddOi -■■,■'-. ™g that 
ia aiailabta en today* a aartat. 



Crummy CoCo 

Lint P. looifr, F*>.0. 

rVonttor o< Biology 

Llttrty ©apt i at Collator 

Lynchburg, VA 74900 

In him lot tor prlntvd tn tha Juno !••**• o4 At W*cro 
JouritiJ, LopArr (tuart collm th» Color Coaputar « 'uiilm 
toy"* And ddvi that "nobody with • grain o4 bamiao awld 
ovory UiCI con a i dor tho Color Co*7utrr dor anythinO •«** 
Owm«. It'm dortondto dor mm that I lack A groin of ariao, 

bdtduw tho I ol towing oro momm o* tho thirvgm I do with a>y 
"umoloAm tor". 

1. Word proc doming i Lacturt notom* tomtm, carratpondmci. 
Arttcldro <or a#gtiln««, and laboratory aanudlt. 

2. List ■anagaawnti I I itt od ttvora) hundrod 33dba slldorm. 
•uppliaa to bo ordrradi dddrtttdi, and phono nudbari mrm 
aamtdlnad. Solocting pod sorting ♦oncttona Allow roporting 
in boloctoct loraatd. 



quail loom analyzod dor quality. Toot dcott irt at or ad and 
doaignoamt icorn *r a antartd, functions allow points to ba 
convartad to lattar gradia- 

3. Incowi td> avAnagadNwit i quarterly Aval nations od tax 

liability ainiana wi ttvholdi ng and tha Chora at ytar'a ond . 
ISultiplar doraim mrm provtdad. 

«■• Lactura graphical certain t<H»ica in biology |*nd thv> 
salvos to graphic pretmtation in Coin- Af>d mi tK amaujtion. 

?. 6iav*l dtionsi rty genetics students use a prograai with 
which each student sjaaulatea sniaal Croatet, Tha oddspnng 
con ba used in durthar crosses tn ordatr to deteraine tha 
type o-d inheritance involved in the varitve traits. 

No one cldiaas that tho CoCo fa the equivalent od s oiaai*, 
but dor sToo d beginner in perianal computing can purchase a 
64> 640 4 ? aachtnt with Extended BASIC, c asset ts tniordsce, TV 
interdace, R5 232 port, end two A/D converter porta, n hia 
interest wanes, his doorstop hasn't cost hie a 4 or tune. Id 
lira sine his interest growa, ho has A aathint that can grow 
-ith hie. 

Id Dish BASIC cesses to estisdy dor whatever redeon, 
thers is FLE* 4 "baet ardi *ed " though it aay be... Lafarr'i 
tar a, not amal and OS-9 < Although its appropriateness on 
tha CoCo can be Questioned). These additional DOSea open 
great vistas od proOraaaing in additional languages (PL/? is 
ay current, fascination). And expansion interdacea alio** the 
use od the types od boards which SS-SO uim auoyi SXN23 
video displays* serial and parallel ports* clock/calendars* 
static aaory, and stereo ausic synthesis. 

fton Anderson says that the saal 1 size od tha 53-50 sodt- 
ware aarkat aay eventually hill the bus. The "usel ass toy" 
has introduced aany thousands to ihe pleasure and p g i m od 
tVeK>9 coaputmg. Id tha addorts od software producers in 
"getting it to go on the CoCo" ti-mfrrl mrm any indication 
Od the potential Market, tha Color Ccaaputer aay postpone tha 
death od the 9S>30. 



Dear Don, 

Getting out of XBASIC 

There's a much easier way: 

29999 EXEC, 'exec, flex. txt" 

And "flex. txt* Just reads "asn* or anything. 
After executing 'flex. txt", exec. and returns to 



Yours sincerly 




Breslauerstr.25 
S630 Reroscheld 
Western Germany 



May B, 1964 
1201 Bradley Rd. 
Lynfa, WA 98264 
"68" Micro Jairaal 

Olr Sirs: 

Ihe foiling program i« an extension of the os-9 
command* procs e. What this program does is taXe 
certain information from a ptocb e. Then it corfdlcs 
this inform tlrti into an easy to read fbimat. 

First it will take the uaer name fran the proca, 
theii it will loo* at what they arc doing. After it has 
taken this information it will dump it onto the 
screen, giving the name of the ua*2r and what they are 
doing at the time you execute the program. 

I suggest that this program be pacXed and pit on 
the cmdfl directory so it can tie executed firm os-9. 

Before you can run the program, you have to set up 
a data file on the ays directory. I have also written 
a program to do this. What it does is to take the user 
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number and nante from the password word file and put 
into a file of its on. 

This program makes it easier to monitor the 
activies of other users on the system, making it 
easier to maintain security (Whicfc by the way was what 
it was originally desigiied for). 

Sincerely 

Michael w Klein 

Systems Manager 

Lynden Hi^h School 



?ROCE&liR£ 
000C 
002* 
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0tA4 
00CD 
00F6 
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procsu. fancy 
REM ♦♦ ♦ ♦• 

REM • i 

HE« ♦ Security Program t»*s:gn*o ana • 

R£M • wphim ii Lyndon Hi qn bchocu by • 

REM • hicna*l U. Kl»in on Ma> _, 19»4. ♦ 

REM * • 

*Er* #.♦#♦##•..♦♦♦♦##♦♦•♦#.♦♦♦♦.♦#.♦♦♦♦#*♦♦ 

DIM pat*:BYTE 

Dlfi »in*:STRlNCC603 

DIM nu*,proc*,proc<30);STRINt, 

DIM count ,nu«rtb*r 150) : INTEGER 

SHELL "procfi * )/h0/ *yt/proc-<3a t " 

OPEN • paTh,"/hO/«yft/proc^(laT :REA£i 

FOR i"l TO 4 

READ tp«?h, \ in* 
NEXT 1 
count ■• 
WHILE WGT(EOF<«pAThn DO 

COunT»count*i 

READ *PAtr>/ * in* 

nu/n*Ml D* M in* , l* ;4 > 

proc**rtl»*< I in*, 43 ,16) 

proc ( c oun t ) - proc e 

number (couni > - VAL ( nu«n ) 
tlNBMWILt 
CLOSE "path 

SHELL *d*l /h=0/sy*/proc-aaf *' 
Din nam*, passwora_nuf»io*r :STRiNU 
OPEN "path, "/no/fiyfi/U5*r_no, :REA& 
PRINT b lai«: "; TATE* 
HUNT "Us*r N**»* , Froe*fi* 

PRINT M - 

PRJN7 

WHILE UCTitOTi mp*\n) > DO 

RE At« «&a th i nam* .p««Swo rcu number 

FOR *1 TO count 

IF VAL(Pabbu>orct_nun.b*r) *numb*r( ) THZN 

PKINT nam*,proc<j> 
ENiJJT 

NEXT ^ 
EN1UHILE 
CLOSE ■p*m 

us*r i-wj^-f anc> 
DlH pa?n,p:BVTE 
DIH I in**STRiN&E603 
DIM nam* ,nunib*ri STRING 
OPEN apath,' pas»uiord~ :HEA* 
CREATE «p, u5*r_no. "* WRITE 
UHJLE N0T<E0F(«patM ) uO 

REAO «p*?n, I in* 

**SU6STR( ,' ,i in*> 

name-LEFT*< I in*jX-l ) 

J in*»RIOiT%< l jn*,LEN( I in*)-X) 

x-5U&STR('V',l in*> 

\ in*-RJCHTt< I in*,LEN< 1 in*>-t ) 

r»SL*BSTR<" ( ",un») 

nu^b*r-LEFT« fin*,z-l> 

WRITE «p / nam*>nuTi(b*r 
ENOWHILE 
CLOSE apath 
CLDSE «p 



HYPERDISK 



OPT PA6 

TTL HELIl DISK SIKULATO* 

PA6 

i HYPttDliK - IN HCnORY DISK SIMULATOR FOR i* II CDAPUTER 
» UTILIZES E1PAN0CD HEIWRY TO SJftRATE A DISK DRIVE 

I BOPYRIW 1982 COMPUTER SYSTEMS CENTER Of KA2ELN00D, IMC. 



» MHEN EXECUTED AS A CQMANO EXPANDED HEHOflY TS SEARCHED 

• OUT m FORNATTEO AS A DISK, DISK I/D CALLS ARE THEN 
» JMfERCEPTEO AND ALL REFERENCES 10 DISK 3 ARE HttCTEl 
t TO THE SIMULATED DISK, AIL OTHERS ARE PASSED ON TO THE 

> PHYSICAL DISK DRIVERS. 

« KTittD: 

• THE E' SAT REGISTER IS liSED AS A <[NDO* tO THE EITEWED 

• flENORY. THIS ASSURES THERE till NO CdiFLlCr KITH AMY 

• SrSTEFt REFERENCES SiNCE £' TS NDRR4UV f ESEWEO FOR 1/0 
» AM OiiRlNG DISK SiMUTlOW IT IS THE I/O, 

• THE ELATED DISK IS FORMATTED' INTO TRACKS OF U 

• SECTORS UHJCH JS EXACTLY 40<£, BYTES, THE SIZE OF A OAT 
i PA6E. THE TRACK/SECTM LINKS ARE SET UP SO THAT THE 

• THACK IS THE AC UAL VALUE TO STUFF I*TO THE OAT AND THE 

• SECTO* IS THE HISH ADDRESS BYTE Of THE BLOCK TO REFERENCE, 

t THE TRAIKS ARE FORMATTED NITH WN-CCWTI GUM LINKS IN ORDER 

i TO SKIP OVER THE £ «!NDQI ADflflESS AND THE JNHAPfABLE T 

• ^cRCSSES. THE SECTOR ADDRESS IS ACTUALLY OfC ROSE THAN 
t -Kt ACTUAL HEflORY ADDRESS BYTE IN CASE SOHE PROSRAA ASSUMES 

» TfiAN SECTOR AODRESSES CAN HEVER BE ZERO OR THAT A SECTOR LJ*K 

• ACCESS Of 2ER0 IS AS 600D AS TRX/SEC OF IERO TO JMJCATE 
i END OF f ILE. 

I THF ABSOLUTE DISK TRK/SEC Of 0003 (STR> AND OOOS tDIR START) 

• ARE »A^ED INTO SIMULATED 0101 AND 0iC2. 'TRACKS' 01 AND 02 
t ARE FORMATTED AS THE DIRECTORY 6iv:M6 31 SECTORS NHICH IS 

> APPftCf]r<ATi.y THE SAKE RATIO AS ON ACTUAL DISKS, 
PAS 

» StSTE* ELATES 

NAR1S E3U iCOo: REnjRt TO SYSTEM 

PSTRMe c5L ICOIE PRINT STRINS 

NH:h EBU ICD27 SET <*€IT CHAR 

OUTOEC E^J ICD39 OUTm DCCTflAL WJH 

INOCC ESU ICD4B INPUT 9ECIW. FROfl INBtf 

TTYEOl SOU tCCO? COMA*) SEPARATOR 

LSTEft cttl ICtlt LAST TERH1NAI0R 

DATE ECU ICCOE SYSTEM DATE 

DSKVTC EW IDCOO DISK VECTOR TABLE 

LBfPTR EOU ICC J 4 FLEI LINE BUFFER POINTER 

(yjTHEI ECU ICD3C OUTPUT HEl Nt'Pl8ER 

PUKHR EOU ICD1B PUT CH«A£l£R 

t FIIEO 5ISK TRK^SEC ^OORS 

SJRSEC Ett I00O3 SYSTEM JNFGW1ATI0N RECCTfi 
DIRSEC EOU IOO05 DIRECTORY START 

» KAPOWARE REGISTERS 

?A? £W fFFFE DAT RESISTER USED AS NINOOK 
«:nDO» E20 IE0OO 8A5E ADOR Of N1N00N REFERENCE 
STIDAT £5U IfE STANftARO DAT SETIIM6 

» CHARACTER EQLMTES 

CR EOU ID CARftlAK RETURN 
EOL EOU 4 ENO Of LINE RARXOt 

PA6 

0«S fClOO RWFDRKATTER IN UTILITY AftfJ 

» SHE ANB FORflA HE WRY 

START LBA 13 SET DEFAULT DRIVE Mill 



STA ORVtfUN 






LOD 


II10FF 




STD 


ST8LCK 


SET KFAULT START AKO END BLOCKS 


fARSE4 ttR 


STFLA6 


aEAR START BLOCK PR0CE55Q* FLA6 


CLR 


DQNFLG 


aEAH COnflAJK) LIPC PROCESSED' FLA6 


parse? m 


6ETHEI 




PARSE) TSTI 






BE* 


HOTNUfl 


GO If NUIQER NOT FOUNX 


cm 


•2 




m 


1H0DJ6 


GO IF TNO DIGIT NWflE* FOUND 


CflPI 


•5 




m 


TVOOZfi 


5 DIBIT UtOCfSSlW SAM AS 2 D1S1T 


CltPB 


il 




LBNC 


SYi£W 


SYNTAX mm IF NUWER OTHER 1HAK i, 7, OR 5 0I6TTS 


c«pa 


19 




LIHI 


StNERR 


SYftTAI ERROR IF NIWHER >? 


STA 


DRVNW 


STORE Mm mux 
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PAffS£l JS* 6£THCC £CT NUT ITU 

CNPI II OCN T AllN MOTHER 1 0I61T *J>lBCR 

LBtt S»NE«* 

BRA P-5BSCJ CtWTllUE PARSE 

NE?H)H LM TER1W 

SPA I - 

BEO SASH 

CUP* I ♦ 

SCO OPTION 

CNPA K* 

tfCO EHOCHB 

CHPA TTrfd 

U£9 EADCHD 

CHPA M70 

KB PARSE? 

BRA SY*R* 

USM IRC STFLAi SET STAAT BLOCK fRDCI$SEO FIA6 

MA PflRSCl CONTINUE PARSE 

T»0DI6 1ST STFtAfi PROCESSES STWT fll3C> YEP 

INE SETERK YES, KT E*0 BLX* 

3RC STfiA6 SET FLAS n0« 

srA STBLtt SET STAftl KOC> 

ISA :ep*ch en terhihatirg character 

CRPA I - BETTER W DASH 

SHE SY*ftR ELSE SWflt ERROR 

SRA PARSE3 CONTINUE PAUSE 

SETEBK CHPA StllCK HAKE SURE ER0>START 

KO S'MERR 

>TA EH03U 

l9« 'EHHOr 6CE IF M€ R€ GO* 

:*PA ICR 

SCO EROCHD 

CHPA TfvEOL 

BEO ENOCH 

CRPA lift BETTER H SPACE THEN 

SHE SrMCRU 

lba cibfptri check ncit character 

chpa i ♦ optijp 

m FORMAT MO, HUST BE *l DRIVE t 

JSR HITCH SKIP OVER * 

OPTION JSR HITCH S£T OPTtON 

PSH5 A SAVE CHAR 

JS» HITCH 

CHPA K* 

BEO SETECH SET £16 Of CtFWHO FLA6 IF CR 

CHPA TTYEOL ALSO IF TTfEOL 

KB SETECH 

OCWT PUIS A 

CHPA i H 
LBEO HOfITT OOHT FORHAT nERORT 
CHPA V* 
LBEB HOFNT 
CHPA Iff 

LBEO R£HM REHOVE ALL SIHU.ATEO 0RIVE5 
CHPA Br 
LBEO REHOVC 

CHPA IB 

llfO DELETE BELETE SPECIFIEO DRIVE I OUT 

CRPA I 6 

LBEO OCLEtC 
LSI IBABAtf 

4V ERR1S6 TELL TMCfl MO LEAVE 

SETECH IHC 0OHFL6 

BAA OCONT 

S>Htffl LBI ISTIHS6 

M ERRHS6 

EnXhB IHC OOHFLS SIT DO* F L * 
FORJIAT LOA OtVNUH 
GRA 1*0 HACE ASCI) 
STA SHSS PUT IR HSB 

LBI BfHTRSS 

m PSTRN6 

HI ISTBICK 

JSR OUTMEl 

LBA ♦ - 

J St 7 PUTCHA 

LBI KHUH 

JSR 0U7HCI 
LBI BORVHS0 TELL THEH 
JSA PDATA 



L0» BO TH1T FREE SEC CTR 

LOA STBlU GET SE5HEHT START ADO* 

STA GOOOTX LAST 5009 'RAClf I 
TR(flP LOI MThOOv BET BA9E ACCESS ACCESS 
STA BAT SET FOft TEST1H6 
LOB «M5 SET test ftTE 

ST| S?fp r i #«T IT 

CpffB I7FF.I is r bahe-- 

BHE HITTRJC MO, Tfty HE!T TPAtt 

S»l $W t l TH* 3JFFE*£HT aDC» JUST *0 HA«E SdRX 

C*PB If FT , I 

BHE HITTRK 

LOB 12 YES, FORHAT IT 

STA 60QDTK THIS IS 6080 'RACK 
SCD.P STD ,!•• SET Fll LI* 
PSHS I SAVE 
LOI I25< COLHTER 
CLRSEC CLR ,!♦ 
DCCI CRT OOMN 
BHE CLRSEC 
PULS B SET BACK 
tKCB aw 

LEAV 1,T COUNT SECTORS 
C«PK ttlAMMlKtf LAST OR IhkiO 
BLB SECLP ROT LAST 
HITTRK LOB HOOT* 

STB HAITRK SAVE HIGHEST TRACK 

STB OAT PAg IT IH 

LOB II FTRST SECTOR, HEif TRACK 

IHCA BUH» TO HE1T TRACK 
IEB HRi(EHO ERO OF AIL HEJORV 

CHPA EHDBU OQ«P 

8H] NRKEHO 

SET STB «lHB0i«fFOO SET lIHt 
BRA THIlf DO REIT SESHEHT 
WE«0 LBA S009TK 

CHPA STBICX mi SURE SOHI 60X73 HEH3RY HAS FOWB) 

vBEO HOREH 

aw 

CLRB 

STB HIHOOH'IFOO 

« HARK BlRtCTOAT EW - ASSISH DUT GHE DIRECTORY SECTOR i £T 

* FlEI EXTERD II AS HECESSAAY 

LOA STBUK 6ET FIRST BtOCY 
STA BAT SET 
CIRA 
CLRB 
STD HIROOI.FIOO mi END Of OIR 

* BUILD SIR 

LOA STACK BET FTRST TRACK 

STA OAT 

101 NIROOH 

OR ,U 

CLR ,1* CLEAR OUT LINK 

LEAI 14,1 

LOU 1VQLHM SET VTXlf€ HANI 
HAHLP LOB .lh 

STB ,!♦ 

IMPU BVTAHMNU 

BIO NAHiP 

LB8 BI SET vailHI AXMER 

STO ,!•« 

LOA STBICK SET fIRST AVAIL SECTOR 
LOB BJ 

STD .t*« 

LOA HAITRK BET LAST TBI 

tOB Bf 10 *tj SEC OH T* 
STB ,!•♦ 
PSHS SAVE 

LtAV -2,Y REWCE SEC CUT FTJR SIB t DtR SEC 
STY >!" SET SECTOR COUBIT 
LOB DATE SET BATE 
STD .!♦♦ 
LOA OATEO 
STA ,!♦ 
PUS SET HAX TRR/SEC 
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srt ,i.t set hai rRK/sec 

• msovt EUSTIR6 1*0 

ROFAT UMI StkCX SEJ &AT FOR SIR 
STA OAT 

151 IIIHQCltlt SET FOR CO* ARC 
L(KJ IVQINM 

CHPI ,!♦ 

BMC NONTCH MIL 

C*ti IvaRAlHl 1 

ME UftP NT EJC. KEEP OH 

lOY i,l GEI SECTO* an 

lW ll,l SET MI IRK 

ST A RAlTRK SET 

* INITIAL! IE SNITCHES 



B*£ RHP NO 




WA CUT YES 




XLETE LOA 


&*4M» 


LOU 


ISTILKS 


qj 


A,U 


LW 


ItfP DESELECT 


STA 


SELECT 


MA 


EUI 



♦ HEI INPUT SUBROUTINE - C*r ACCEPTS FIRST T« M«T$ 



imlr LOA ISfDOAT RESET SAT TO ROfWAi 


STA OAT 




LD4 


OSKVECM ARE RE ALREADY IN ? 


CNPO 


MEAD 


m 


NOCLR YES, ODK T CLEAR START (H6 HOCK TA8LE 


LOll 


I1TBLKS 


ClRSlP CLR 


.ti» 


cwu 


lSTHKS»IO 


BlO 


CLRSLP 


NOCLR LOA 


lift 


STA SELECT ]N|T SilTC* TO HOT $a 


LOU 


ISTBUS PVT St«t:W6 HOCK EH TAJtE 


LOB 


JfiVUlfl 


LM 


STUCK 


STA 


I.U 


LD» ItlMl SET ]HtT TRl/SEC 


STB TRAGI 





i JEIL T*A € ARE OOME 

LAI l»S6 

JSA P-STRN6 

PSMS f SAVE TOTAL SCS 

TFR S.l SET PTR TO SAVE1 

U*l SET {CM FL6 
JSP OUTKC (KIT Of 

• NOV! OLD DISK I/O VECTORS MO REPLACE 

LDC OSXVCCM SET READ AID* 
CWO IREAO IT IS US 
Kfl EXIT OOlT ROVE VICTORS TRICE 
101 IHERVEC WE 1R REM VECTORS 
"WHLPIBA ,!♦ 

LOB DSKVEC-MClfvec-t.I SAVE OLA 
STA DSKVEC-REWEM.I SET HEN 
STB OSKVEMCWECiSHE-M SET «)V€5 fcD 
CNPI MEIVEt^lZE 00*? 
HO RVNIP NO 
BtA EXIT 

WRTCK LOI IWTF1 
ttAEKftSfi 

«V€M LDI lUOHEPW 

t»N9e LOA IST9BAT SET SAT BACK TO JfflRNAL 
S'AOAT 
JSA PST** 

JHP HAMS AU MM INlTlALlZI* 
EXIT TST DON? L6 AiYTHlNS ELSE W CQRWWI LI*' 
LBEl PAASE4 YES, CONTINUE PARSE 
JHP HAMS ELSE BUTT 

» RETOE WO VECTOR CHINKS 

GtfvE LOO SMC* I BET AMB OF READ JNP 

CNPO tftAD la IT OS? 

IK EJIT HO, NOTHING TO BQ 

LOI IDSKVEC IRJT PT* 
WHIP LOA SHE.! 

STA ,!• ROVE 

CHPl lOSMC^SUE OQNP 



GETNEl 


CLR8 








PS* 


t 


TEMPORARY STOftASE 


GMLOOP 


JSA 


HITCH 


SET CHARACTER 




ISR 


BETSJ6 


6E? DIBIT 




ACS 


WEI IT 


fill IF HOT HEJ 




TNce 




ftff> COUNTER 




CNPB 


12 






SHI 


SHLOQP 


ISMORE 0I8IIS AFTER SECOHO 




ASL 


O f S 


AL16A f»S RiBlLE 




RSI 


o.s 






ASL 


0.1 






ASL 


0.5 






ORA 


o,s 


P.ER6E IR LS RUBLE 




STA 


A,S 


SAVE IT 




BRA 


6HLD0P 




BHEI1T 


POLS 


A.PC 


GET BYTE ARO U7UPJ 


BET016 


CWA 


1*0 






BIO 


HOTNEI 






CHPA 


• f 






INI 


HQTHEI 






[HPA 


19 






HS 


SKPAW 






CAN 


I A 






HO 


HOTMEI 






SUM 


17 




SKPAOJ 


ItfCA 

:lc 

MS 


IBF 




HOTHEI 


STR 
SEC 

ATS 


TERftCH 


STME TEWIIRAT1H6 CHM 


PHOOP 


JSA 


PUTCHfi 




POATI 


LOA 


«!♦ 






Of»A 


IEOL 






Btt 


POLOOP 






RTS 






MVHUfl 


RIB 


1 


OfllVE • CURREHTLY 8EIM FOflfJftTTED 


NAITH 


m 


1 


fttl TRACKS S!nULATED 


ST6LCK 


WB 


1 


STAAT(M> BLOCK OF CURRENT ORlVf 


ERD1LK 


Ml 


: 


BNDIHfi ■ ■ * 


TERRCM 


(Ml 


i 


6CTHEI TlRRIHATINe CHARACTER 


STFLA6 


Rftl 


: 


START HOCK PROCESSES RAfi 


OONJLS 


8N1 


i 


COlilAMO COAPLETILt RAASEO FLAg 


GGQITK 


RJtt 


! 


LAST SOGO TRACK 


♦ tfSSAtf S 







VTXHAH FCC *HYPeiOSK^r 

FRTAS6 FCC •foruttinq *.EOL 

OAWS& FCC ' it dnvft ' 

»(ISS FCC •O'.EOL 

RSS FCC *Tot«l Stctort AaU«Alft *,EOL 

HOH£HI FCC 'ND NEHORY AVAtLABU • , EOl 

mm FCC *BAfl OPTIOH*,EOL 

NOTFH fCC 'RCXOAT HOT FORMATTEI B ,EOL 

SYHJI9B fCC 'SYRTAI EMQH - PLEASE RCTYPC 

i NEH DISK WIVE* ROUTINE VECTORS 

NEHVtt Jlf* t€AO 
JHP MITE 
JHP VERIFY 
JNP PCStOJ 
JNP ItlVE 
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JAP CM* ROT 

JAP 0*WT (QUICK) 

LdRft "SUE IMC T. PASS THRU 

LB*A •♦SUE MM, PASS mi 

:w seek 

SIZE E9U »-*WEC TAgLE SHE 
>A« 
» ftf* WlvEfl SUUATOR FOR HYPERDlSi 

0*6 DSrvEC»SI2E lEAVE SPACE FOR Off 161 Mi .«EC*WS 
(0 R4 3 SPACE FOR tfVEO VECTORS 
tf Rfll I 
VFT RNO 3 
RES RPI J 
WV R*B 3 
Ok PJB 3 

air m i 

MB i PASSES THRU 
SK RM 3 

5TBLXS RUB LO STARTING 8LXKS FOR OWES 0-9 

SELECT m I DRIVE WHICH IS SELECTED, IFF IF NONE 
TRACK Rfll I SiRULATEO HACK «E5. SET 8f SEEK 4 RESTOPE 
SECTOR MB 1 SJNULAIEO SECTOR REG 
NfilSECFCB 110 PlAI SECTOR SUE 



Chknuk 



PSHS B,U 

LOB 3,1 SET NHVE NUN 

L8U ISTILKS 

LflA 8,U 

PUIS I.U.PC 



C*W 



PSHS A 
SSft CMNUN 
PUIS A 
tEff CM! 

CL31 SET AS ROY 
RTS 

DRIVE P5H5 A 

BS* CMUm 

PUIS A 

SHE SEl 

lDB iiff 

Sff SELECT TURN (ft OFF 
8M ORV 50 00 RfJH 
SEl LOB 3,1 TURK US 0* 
S'B SjELtCT 
CLRB SET NO ERROR 
RTS 

KSTGfl PSHS A 

BSR CHKNUM 

mt RESI 

PUIS A 

WA RES PASS TWNH£H 
RESI LOB 1101 SET At FIRST SECTOR 
STD TRACK 

PUIS A 
CLRB SET NO ERROR 
»T$ 

SEE* PSHS A 

LOA SELECT ARE * SELECTED 

CRPA BIFF 

PUIS A 
BE? SK NO, PASS IT ON 

PH5 V 

LOV BSTIUS 8E! BASE FOR STARTUP BLOCKS 

OPO tSlRSEC IS IT SIR' 

m ski no 

LOA SUCT BET ORlVE I 

LOA A,tl fin STARTINB BUM 

LOB II SET TO FIRST SEC 

SKI CTPO I01RSEC IS IT DIRECTOR* START' 
ONE SK2 tO 

100 SELECT 

LflA A.LJ 

UB 12 SET TO SECOND SECTOR 

SK? PSHS B 

LDB SELECT 



C*PA e,u 

PUIS 0,U 
0.0 NGTFI& 

CflPl wise: 

BNI NQTFNO 

S75 TRACK SET FOR R^ 
aRB SET «Q EftiGR 
RTS 
MCTFxO LJ>& 1*10 SET RKF ERROR 

/FPIFY PSHS A 

IDA SELECT 
C**A ItFF 
PUS A 

LBEfl VFt NC. PASS ON 
CLRB YES, MAS SOGD 
RTS 



NRITE PSHS A 

LBA SELECT 

CfTPA IIFF 

POLS A 
LSEO W NO 

ISA SEEt SO TEST AND SET 
BNE FJWOI/T 
PSHS U SAVE 
BSRRNSET 

EZS 1,11 SET PROPER TO-FRDA RE SS 
BRA IFER 



DEAD 



P5HS 
LOA 
CPPA 
PVLS 



CLASSIFIED 

ADVERTISING 



TELETYPE Model 43 PRINTER - with serial (RS232) 
interface, and full ASCII keyboard. LIRE MEM - New cost 
$1295.00 - ONLY $759.00 ready to run - Call Ton - Larry 
- Bob, CPI 615 842-4600 

The following SW1P-6B09 Flex/Unlftex components: 2-S/09f 
mainframes, 256K board. lOmeg Mlnl-Wlnl, X-12, 2-82T2's, 
3-64K boards, dual 8-Inch diskette drive, cf-B2 QUME 
45cps printer *lth tractor, sheetfeeder, andMP-OP 
interface board. 

Make offers to Richard Davidson, (517)332-5989. 

♦*# 

SWT-S/09, 2MC 126kRam. 2 x B" dsdd and/or 2 x 5" sssd 

floppies, ready to use. Make me an offer* 

Refer Keller Switzerland (Tel:0T-9B4 29 84) (Tx:59887) 

MEX6801 Support (development) system for Exorclsor or 
Exorterm. Consists of Intercept, Control and Buffer 
modules, software, documentation. User System Evaluator 
(USE) capability, real time emulation, EXORbus compatible. 
List price MEX6R01 S2700. For sale at $>200. Also 10 
card slot power supply, rack mount chassis (M68WMLC) for 
$300. 
Contact Karl Rltzlnger <603>-4 34-2300 (NH> days. 



A 

SELECT 

BFF 

A 



L6E0 ftO NO, PASS Oi 

BSP SEEK SEEK AMI LIMIT TEST 

ONE ERMUT 
PSHS U SAVE 

BSR TCET SO SET UP FOR DP 
IFER TTlt I,B 6ET TO AH* 

INCA BUMP ONE SECTOR 

PSHS SAVE FOR C3NHRE 
LOOP LM ,IJm 6ET NOR0 

STB ,X~ SET NORO 

Cl*l ,S ARE NE D0NE7 

BNE LOOP NO 

LEAS 2,S REMOVE CWPARf 

LOA ISTDDAT 

STA DAT SET BACK NORM. 

Ptfl.S U RESTORE 

CLRB SET 60CD 
ERROUT RTS 

PWSET LOA TRACK 
STA )AT SET OAT AT TRACK 
LEKI 1UIN0ON SET SECTOR AOOR 
LM SECTOR 
OECA Wf BACK 
CLRB 

LEAU D,U CALC SEC START 
RTS 

i*Z START 



DOUBLE 
DATE ISSUE 

As some of you might have noticed, this Issue carries 
two dates AUGUST/SEPTEMBER 1984 . The reason being 
that we are growing on the newsracks. Because ot 
date/time considerations we needed a little more time 
than our present fssue dating allowed on the bookrack 
shelves- Hence, the doubJe dating. 

This will In no way affect your subscription frequency* 
You wilt still receive the proper number of Issues. It 
will just be that If your subscription expired In soy 
Oc+ooer f B4 before, Tt will now expire In November '84. 
Nothing lost ana 6 lot more exposure for our 
advertisers, and we sell a few more copies. 

Hope you understand, nothing really changes as far as 

¥otir subscription Is concerned, it Is Just one of those 
echnlcal things that occur as we *grow\ 

DMW 



VDATE 

FLEX Utility Reports 
File Creation Date 



By Geoffrey A. Gass 
5240 S. W. Dosch Rd. 
Portland, Oregon 97201 

You may not be aware of it, but the 
FLEX* operating system carefully notes 
down in the disk directory the creation 
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date of every file you save. In the 
standard set of utilities furnished with 
FLEX 1.0 (for the DMAF-1 8" disk), there 
is no means of accessing this infor- 
mation, except by single-stepping the 
directory and snooping in the $A890-A97F 
region of the file sector buffer. 

There is a DATE transient command, 
however, which allows you to read or 
alter FLEX 1 MO-DA-YR registers (this, by 
the way, is not the routine used when 
the system is first booted up: that's an 
input-only routine in the resident part 
of FLEX), As your command string is 
parsed by the DATE program, it jumps to 
an input routine if it sees something 
beyond the DATE or DATE.CMD filename, 
but simply reports the current date if 
there is no operand in the line. 

It 1 8 a relatively simple operation 
for the program to look a little closer 
at the operand, and if it looks like a 
filename (starts with a letter or with 
one digit and a period) , to use that 
name to open a file and extract the date 
information from the directory, proces- 
sing it as it would the MO-DA-YR regis- 
ter, 

*TO, Technical Systems Consultants, Inc. 

There are a couple of traps to 
watch for. The TSC-furnished .SYS, .LOW 
and .CMD files have 0-0-0 as creation 
dates. The month-lookup routine can't 
handle "0" 
ed out. 



so a "0" date must be trap- 



And, if you have been playing 
around and using these directory bytes 
for something else, you* 11 also need to 
trap out any "month" value higher than 
$C, or the month routine will print out 
garbage — maybe lots of it! 

In the FLEX directory, the byte 
just before the month digit is not (yet) 
used by TSC. It's a handy place to keep 
track of revision numbers — particu- 
larly on files which may be revised or 
updated several times in a day. If you 
train your assembler or text editor to 
extract this byte on every delete opera- 
tion and plug in the incremented value 
when you open the file for writing, you 
will be able to check on this revision 
number (1 to 255) of any file, without 
having to download the file itself, just 
by calling VDATE, FILENAME. EXT. 



If the revision byte is nonzero, 
VDATE will report: 

Rev 35 April 22 , 1981 

— or whatever. The "Rev" title and num- 
ber are omitted if the data byte is 0. 

The original DATE routine in loader 
format just barely slops over into a 
second sector — so there's plenty of 
room if you want to substitute this pro- 
gram for the original DATE.CMD, even on 
a full disk. 

The VDATE routine here is coded and 
"ORG'd" for the SWTPC 6800/DMAF-l. It is 
no doubt adaptable to the SWTPC mini- 
floppy and 6809 versions, and perhaps to 
SSB FLEX as well — but I haven't seen 
the code on these 
promise a thing. 



versions, and won't 



But if you have the original target 
equipment, give it a try: you'll like 
it! 



09910 
09929 



00970 



HAM VDATE Modified 0A1E Utility 
• Re* 0.3 March 2», 1980 

OPT 0,M0G 

•Provides reporting of creation/revision date 
♦of disk files; ami of revision numbers if 
•1«ploBnted, a* well as current date 1/0. 
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•By Geoffrey 


A. *a*s 


Portland, 0r*9«* 97291 


90110 




•External References 




90139 


AC11 


UEfcl 


EQU 


SAU1 


Last terminator or delimiter 


90140 


AC02 


EOLCW 


EOJI 


SAC02 


EOL character 


001* 


AO03 


mm 


EQU 


SA093 


FlEX re-entry 


90169 


A849 


fCB 


EQU 


1AS40 


System FCB 


00170 


AD3f 


RPTERR EQU 


SA03F 


Error reporting routine 


010100 


A048 


IMDEC 


EQU 


IAD4B 


Decimal inpvti Mnaiy conv. 


00190 


AD24 


PC RLE 


EQU 


SAD24 


Output CRLF 


00200 


AD1B 


PUTCHR EQU 


SAD IB 


Output character 


00210 


AD39 


OUTDEC EQU 


SA039 


Binary to decimal £ out. 


00220 


AC0E 


FIB 


EQIJ 


SAC9E 


FLEX Oate register 


00230 


AC0F 


FDA 


EQU 


SAC0F 




00240 


AC 10 


FYR 


EQU 


SAC 10 




992S0 


AC 14 


LBUFP 


EQU 


SAC 14 


Line buffer pointer 


00260 


AD2D 


GETF1L EQU 


SA020 


Pick up file spec 


09270 


AD33 


SETEXT EOJJ 


SAD33 


Set default ext 1f none. 


99280 


B406 


M 


EQII 


S3406 


File management tystw 


002901 


AD36 


AOOBX 


EQIJ 


1A036 


XR - XR ♦ ACC B 


90310 A199 






ORG 


IA100 




90330 A100 20 07 


VDATE 


BAA 


0ATE1 


Skip registers 


99359 Alft? 91 


V 


FCS 


1 


Version 


09369 A193 99 


REV 


FCS 





Rev f for files so flegjed 


99379 A194 99 


no 


FCS 





Fro* FLO or file 


99309 A19S 90 


DA 


FCS 







99390 A196 99 


TR 


FCS 







99499 A197 


09 


IMW 


FCB 





Working register 


99<19 AI9B 99 


IftM. 


FCB 





LSB 


99439 A199 B5 AC11 0ATE1 


LOA A 


LTEAM 


Get last delimiter 


90440 A19C 


81 90 




OV A 


IS0O 


C/R? 


0MS4 A19E 27 SA 




BEQ 


OATO 


If. so. just report date. 


99460 A110 81 AC02 


» 


DIP A 


ECLCH 


EOL character? 


90470 A113 27 SS 




BEQ 


OATO 


Mo Input: output only 


99489 AUS n AC 14 


1 


LOX 


LOUFP 


Buffer pointer 


90490 A11Q A6 99 




LOA A 


0.X 


Have a look 


99599 AHA 81 49 




CMP A 


#540 


Alpha? 


99S10 A11C 22 96 




6HI 


F1L0P 


Probably a filename 


90S20 A11E A6 01 




LOA A 


& 


Look at »>ext- following 


99539 A129 61 2E 




CMP A 


Period? 


00S40 A122 26 93 




BNE 


0ATE2 


Probably date input 


99SS9 A124 


i 7E A1CF F110F 


JMP 


FILDAT 


Must be filename. 
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0ATE2 BSR 

*m 

CMf> A 
SHI 
5TA A 
BSR 

ats 

OlP A 

nit 

STA A 

esR 

BCS 

OV> A 

mi 

STA A 

JMP 



09740 A14B CE AB40 SVNERR LOX 
00750 A14E C6 1A LOA 8 

00760 A1SB E7 91 SYttERl STA B 
00770 A1S2 BD AOlf JSR 

00780 A1SS 7E AO03 JHP 



00570 A127 80 2F 


00S60 A129 25 29 


99S9B A128 61 K 


00690 A120 22 1C 


99610 A12F 87 AC0E 


00620 A132 60 24 


09639 A13« 25 IS 


00649 A136 81 IF 


096S0 A138 22 11 


00660 AJ3A 87 AC0f 


00670 A130 80 19 


00££0 A13T 25 0A 


09699 A141 81 63 


00700 A143 ZZ 06 


09710 A145 87 AC10 


00720 A14B 7E A093 



WLIUM Get nutter frm buffer 

SYNERR C set: bad Input 

#S0C Over 12? 

SYNERR Does not compute 

PK) Into FLEX date register 

NUMN Get next dlglt(s) 

SYNERR Bunmer? 

#S1F Over 31? 

SYNERR Don't dig long aonths 

FDA Februtry 31 Is DJC. 

rUltN For y*ar 

SYNERR C flags NG or no data 

1563 99 In hex 

SYNERR Actual date ♦ 256 1s OK. 

FYR To FLEX 

HAJBtS ATI 00«e. 

IFCB Systeo control block 

'SlA Syntax error (#26) 

l.X Into Error Status byte 

RPTERR FLEX routine 

VARUS Back to FLEX. 



00800 A15B BD AD4B HUM1N JSR 1NDEC Input 6 binary conversion 



00B10 A15B 25 0C 
00BZ9 A1SD 5D 
09830 AI5E 27 06 
09849 A160 FF A107 
09B59 A163 86 A10B 
00860 A166 0C 
09B70 A167 39 
00860 A16B 00 
00690 A1G9 39 



NHEJ 
MUetEX 



BCS NUHD 

TST B 

8EQ 

SIX 

LDA A 

CLC 

RTS 

SEC 

RTS 



NREJ 
MUHH 
P4UML 



Bad input 

Check for no- input 

Delimiter — no digits 

Four hex digit* 

Get LS8 only 

All's well 

Bounce flag 



99930 



•OATO will output *£V Of any), M0» OA. YR. 



00930 A16A CE AC0€ DATO LOX #FMD 

00940 AL6D A6 00 OATOl LOA A 9,X 

90959 A16F 67 A194 S7A A HO 

09960 A172 EE 01 LOX l.X 

09970 A174 FF A10S STX DA 

0996* A177 8D AD24 JSR PCRIF 

00990 A17A F6 A103 LOA 8 REV 

01000 A17D 27 0E BEQ 0ATD2 



Start of FLEX date registers 
Entry for creation date 
Local register 
Get DA, YR 

Do a CftLF 

Look at REV register 

Nothing? 0*1 1 «ent1on. 



01010 A17F CE A294 LOX 

01020 A102 BD A180 JSR 

01030 A1BS 17 TBA 

01040 MB6 BD 3A BSR 

01050 A1B8 86 20 LOA A 

01060 A1BA 80 AD18 JSR 



#HEVr «Rev * 
STRHCO Output text 

Swap ♦ Into A 
WHO Output It 

#520 Space 

PUTCHR Output that 



01969 A180 B6 A104 0AT02 LOA A HO 



01999 A199 27 22 

01109 A192 CE A20E 

01110 A19S 4A 
01120 A196 27 08 
01130 A19B 98 
01140 A199 60 00 
011S0 A19B 26 TB 
01160 A190 0B 
01170 A19E 20 FS 

01199 A1A0 BD IB 

01200 A1A2 B6 20 
01210 AIM BO A01B 
01220 A1A7 B6 A10S 
01230 A1AA 30 16 
01240 A1AC CE A209 
01*50 A1AF 80 0C 
01260 A1B1 B6 A106 
01270 A1B4 80 0C 
01280 A1B6 7E AO03 



Get rant* (binary) 



BEQ ENOPRT 00? Print one zero. 



WEXH 
LOOP 



LDX 
DEC 
BEQ 

m 
m 

BRA NEXM 



fMOTAB 
DPRIKr 

0.X 

LOOP 



0PR1NT BSR 
LDA A 
JSR 
LOA A 
BSR 
LDX 
BSR 
LDA A 

ENOPRT BSR 
JMP 



01300 A1B9 BD A018 STRftGl JSR 

01310 A1BC 0B lttX 

01329 A1B0 A6 00 STRNGO LDA A 

01339 A1BF 26 FB BNE 

01349 A1C1 39 RTS 

01360 A1C2 SF NUMO CLR B 

01370 A1C3 F7 A107 STA 8 

01369 A1C6 67 A10B STA A 

01390 A1C9 CE A107 LOX 

01400 A1CC 7E A039 JMP 



STRrttO 

mi 

PLirCKR 

DA 

ItffO 

#CE/mJS 

STRJJGD 

YR 

i»jmo 

WA&1S 
PUTCHR 

0.X 

STRN61 



IfVIH 
OUTDEC 



Table of na 

Count '«■ out 

Found It? Print It. 

Step to next 

Looking for 00 delimiter 

Past delimiter 
Try this one 

Run nonth nm 
Space 
Output It 



Text string \ 19* 
Run It 



All done. 



Entry point 

00 Is delimiter 

No leading zeros 

No garbage in MSB 

Dau 

Pointer for 4 digits 

Print the last I or 2 



01420 



'FILDAT looks up a file creation date 



01440 A1CF CE A840 F1L0AT LOX #FCB Use system FCB 

01450 A 102 BD AO 20 

01460 AIDS 24 04 

01470 A1D7 C6 15 

01480 A109 20 26 

01490 AIDS 86 01 F1L01 

01500 A100 A7 09 

01510 A10F 86 00 

01529 A1E1 80 A033 

01530 A1E4 BO 9406 



JSR 


6ETF1L 


Get filename from buffer 


6CC 


F1L01 


OKI Set extension 


LOA B 


#515 


Code for filename error 


BRA 


FERR 




LOA A 


#1 


Open for read 


STA A 


0.X 


tnto Fa 


LOA A 


#0 


Default extension (.81N) 


JSR 


sttut 


Set default if no ext. 


JSR 


FMS 


Ooen fll* 



01549 A1E7 26 16 




BNE 


FERR1 


01559 A1E9 B6 94 




LOA A 


#4 Close-file code 


01569 A1EB A7 00 




STA A 


0.X 


01570 A1E0 BD B406 




JSR 


FMS Do It 


B15B0 A1^0 26 00 




BNE 


FERRl Problems? 


01590 Alf2 A6 IB 




LDA A 


51B.X Byte 24. non-FLEX Rev # 


01600 AIM 87 AI03 




STA A 


REV FLEX files will have 09 


01610 A1F7 C6 19 




LDA B 


#$19 


01620 A1F9 BD AD36 




JSR 


ADOBX Point to creation date 


01630 A1FC 7E A160 




Jl* 


OATOl Load ttO-OA-YR and outpu 


01650 A1FF E6 01 


FERR1 


LDA B 


l.X Ret error code 


01660 4201 7E A1S0 FERR 


JMP 


SYNER1 Report 6 exit 


01680 A294 52 


REVT 


FCC 


/Rev / 


01699 A29B 00 




FCB 





91700 A209 2C 


CENTUS fl 


/. 19/ 


01719 A 00 00 




FCB 





01730 A20E 4A 


riOTAB 


FCC 


/January/ 


91749 A21S 00 




FCB 





91759 A216 46 




FCC 


/February/ 


91760 A21E 00 




FCB 





01770 A21F 40 




FCC 


/Keren/ 


01760 A224 09 




FCB 





01799 A22S 41 




fee 


/April/ 


01899 A22A 09 




FCB 





9 IB 10 A22B 40 




FCC 


/May/ 


91B29 A22E 00 




FCB 





01639 A22F 4A 




FCC 


/June/ 


01B49 A233 00 




FCB 





02B59 A234 4A 




FCC 


/July/ 


9 i860 A23B 09 




FCB 





01B70 A239 41 




FCC 


/August/ 


91B89 A23F 00 




FCB 


t 


91899 A249 53 




FCC 


/Septe*»r/ 


01909 A249 09 




FCB 





01910 A24A 4F 




FCC 


/October/ 


01929 A251 00 




FCB 





01930 A252 4E 




FCC 


/November/ 


01940 A25A 00 




FCB 





0195B A25B 44 




FCC 


/Oecen&e r/ 


01960 A263 00 




FCB 


0.5FF 


01989 A04B 




ORG 


$A046 


01990 A04B A100 




FOB 


SA100 Transfer address. 


02090 




END 




TOTAL ERRORS 00000 









CAtlKDAt-CLOCR / TIME* / PAIAILEL POM 

^iiii i inn i inn k 




Calendar - Clock 



• • ■? af *.»*, •*«la/4if/r.a1, kaai «n «•• 


iu/r< 




nt«rv«l Tiaar 
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Parallel I/O Port « tiiu i.ui.h i m ■•.hhmh 



Conitryetloo -- r.ut ••(••ti«. »im> #. 

Ntnuil -- Wall do<ui«ntid - 34 P«t«* 



Aaaaotalad and tfratad 5119.94 Hi C ll|.*5 

Coldplacad but conn 7.50 2 HK* opt tor, 2.50 

Dlak 5 or 9 to. SSB or *!«*• OS 9 Arajtaffe NOW l*-9J 



lOIIITSOM ELECTRONICS Phone (303) 29t-QQn 

100 3 Vara Send* Dr. St KM raaldvuta add 41 (an 
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Dear Editor, 

At one time I was very Interested In the 6809 CPU. J 
owned a computer from SWTPC which Included dual disk 
drives and the FLEX operating system. Needing a better 
version of a 6809 based computer I bought a Radio Shack 
64k Color Computer. At the time I had received a few 
free issues of the Color Micro Journal and read about 
the deficiencies In the Radio Shack disk system. I 
decided to buy their new disk controller and mate It to 
my dual floppy- The dealer seemed to think that was 
O.K., and that was when the trouble started. He did 
not realise that Radio Shack keeps things to themselves. 
After going to a lot of trouble to oefall the parts he 
found that a manual was not available. He was a decent 
guy, but I still got so mad I set the entire computer 
aside and have not touched It since. After 25 years as 
an Electronic Engineer I have learned that some things 
are not worth bothering with. Radio Shack could have 
done a lot with that computer, but seems to be just too 
cheap and greedy- 

Thls brings me to the substance of my letter. Why 
does "American Management" make such bad decisions? 
What happened to personal pride in a J ob well done? My 
experience has been that even though engineering Is 
sometimes difficult, It Is Infinitely more difficult to talk 
to management. Witness the millions that have been lost 
In the coirputer field by c panies that "had It made". I 
have seen people who seem much smarter than ] am (and 
whom I personally liked) make absolutely unworkable 
decisions. No wonder the Japanese can penetrate our 
mar et so easily. 



68 MICRO JOURNAL PROGRAMS - DISK 

Disk-1 Fllesort, Mlnlca t. Mini copy, Mlm'fms, 

♦•Lifetime, **Poetry, **Foodlist, **01et. 
Disk-? Diskedlt w/ inst.4 fixes. Prime, *Prmod, 

♦♦Snoopy, **Footban, **Hexpawn,**L1fet1me 
D1sk-3 Cbug09, Seel, Sec2, Find, Table2, Intext, 

Oisk-Exp, *D1sksave. 
D1sk-4 Mailing Program, *Finddat, *Change, 

♦Testdlsk. 
D1sk-5 *DISKFIX 1. *0ISKFIX 2, **LETTEft, 

**1_0VE5IGN, **BLACKJAK, **B0WUnG. 
Dlsk-6 "Purchase Order, Index (Olsk file indx) 
Dlsk-7 Linking Loader, Rload, Harkness 
Dlsk-8 Crtest, Lanpher (May 62) 
Dlsk-9 Datecopy, Diskfix9 (Aug 62) 
fffsk-10 Home Accounting (July 82) 
Dfsk-U Dissembler (June 84) 
Disk- 12 Modem68 (May 84) 
DISX-13 Mn1tmf68, Testxnf66, 'Cleanup, *0skal1gn, 

♦Leobug, Help 
Dlsk-14 Mnit, *Test, 'Terminal, *Fin<J, ♦Oiskedit. 

Kelp 

NOTE: 
This Is a reader service OHLY! No Warranty is 
offered or implied. The Disk Files are as 
received by '68' Kfcro Journal, and are for reader 
convenience ONLY (some MAY include fixes or 
patches). Also 6800 and 6809 programs are 
■ixed, as each is fairly simple (mostly) to 
convert to the other. 

PRICE: 8 M Disk $29.95 - S* Disk $24.95 

68 WCR0 JOURNAL 

P0B 794 

Hixson, TN 37343 

615-842-4600 

* Indicates 6800; ** Indicates BASIC SWTPC or 

TSC 
6809 has no indicator. 

MASTER CARD - VISA accepted 
Foreign — add 101 for surface 
or 20X for air!! 



Of course we all make mistakes. When I do, I make no 
bones about It. Hiding an error hurts everyone, and can 
end up costing more than most people are willing to 
admit. 

In the publication you work for you come In constant 
contact with software and hardware that Just does not 
work right. There Is no excuse for this, but It happens 
all the time. I have seen equipment costing more than 
$10 000 which was not even a good boat anchor. At my 
last Job I saw a computer driven test system built that 
was a Joke from the start. When all the smoke cleared 
the grapevine had It that a quarter million went down 
the tubes. I knew most of the people Involved. Not one 
of them was unintelligent or dishonest, but still the 
fiasco went ahead. 

Perhaps I should not unload all this on you. You are 

Brobably quite busy, and have heard all this before, 
hat I am really trying to find out Is the description of 
the new Radio Shack Color Computer disk controller, and 
whether the computer Is worrh developing hardware and 
software for. After working with FLEX. CPM , OSS, RTS8 
and proprietary operatfng systems and building working 
hardware, I feel 1 have the qualifications needed. 

Eds Mote: This letter was sent to us with a request 
that this letter not be published since the writer felt 
that by Jiavlnq his name appear at the bottom, it might 
not be too difficult for someone to figure out which 
company he worked for and possibly The people he 
mentioned* Since some of the thoughts expressed in 
this letter are shared by many In the SS50 Industry, J 
have taken the responsibility of Inserting It Into the 
Bit Bucket. 

S I ncerely, 

Larry E. Williams 

Exec. Editor 



OOFILER EVALUATION SERVICES 
By: Ron Anderson 

The S-E. MEDIA Division of Ca*>irh»» 

Publlshlng Inc.- 

fs offering ft*) following ^UBSCRfBER 

SERVICE': 

COMPILER CCNPARIS10N AND EVALUATION REPORT 

Due to the constant and rapid updating and 
enhanchment of numero s compilers, ana the 
different utility, appeal, speed, level of 
communication, memory usage, etc., of 
different compilers^, the following services are 
now being offered with periodic updates. 

This service, with updates, will allow you who 
are wary or confuseo by the various claims of 
compiler vendors, an opportunity to review 
comparisons, comments, benchmarks, etc., 
concerning The many different compilers on 
the market, for the 6809 microcomputer- 
Thus the savings could far offset the small 
cost of this service. 

Many have purchased compilers and then 
discovered that the particular compiler 
purchased either Is not the most efficient 
for their purposes or does not contain 
features necessary for their application. 
Thus the added expense of purchasing 
additional compller(s) or not being able to 
fully utilize the advantages of hfgh level 
language compilers becomes too expensive. 

The following COMPILERS are reviewed Initially, 
more will be reviewed, compared and 
benchmarked as they become available to the 
author: 



PASCAL 



GSPL WHJMISCAL PL/9 



initial Subscription - $39.95 

(Includes 1 year updates) 
Updates for 1 year - $14.50 

S.E. MEDIA - CPI 

5900 Cassandra Smith, POB 794 

Hixson. TN 37343 

615 842-4601 
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GOOD NEWS ! 



iMt./ 



% 



53B.V 



sasoL 



CORPORATION 

617 W. Virginim St. 
\hlumuhet\ M7 5.720 / 
(tl 4)276-29.17 



6809 
NEVER 
BETTER! 



ms 



INTROL-C/6809,Version1,5 

Introl's highly acclaimed 6809 C 
compilers and cross-compilers are now 
more powerful than ever! 

We've incorporated a totally new 6809 
Relocating Assembler Linker and Loader. 
Initializer support has been added, leaving 
only bitfield-type structure members and 
doubles lacking from a 100% full K&R 
implementation. The Runtime Library has 
been expanded and the Library Manager is 
even more versatile and convenient to use. 
Best of all, compiled code is just as 
compact and fast-executing as ever - and 
even a bit more so! A compatible macro 
assembler, as well as source for the full 
Runtime Library, are available as extra-cost 
options. 

Resident compilers are available under 
Uniflex, Flex and OS9. 

Cross-compilers are available for PDP- 
11/UNIX and IBM PC/PC DOS hosts 

Trademarks: 

Introl-C. Intro! Corporation 

Flex and Uniflex, Technical Systems Consultants 

OS9. Microware Systems 

PDP-11. Digital Equipment Corp. 

UNIX. Bell Laboratories 

IBM PC. International Business Machines 

For further information, please call or write. 
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OmegaSoft Industrial Strength Pascal for 6809/68000 



OMEGASOFT PASCAL 


FEATURES 6809 HOST SYSTEM 


If you're looking for a language to 
write real-time process control soft- 
ware, look no further. With the rising 
cost of labor, It is becoming more criti- 
cal that a high level language be used. 
Find out why over 1000 companies have 
switched to OmegaSoft Pascal for 


Trie compiler generates assembly 
language for assembly and linking to 
run on the target system. Since a true 
relocating assembler and linking load 
er is used, only those runtime modules 
required are automatically linked in, 
providing a much smaller object 
module than other compilers, 

Large Pascal programs can be split 
up into conveniently sized modules to 
speed the development process. Pro- 
cedures, functions, and variables can 
be referenced between Pascal modul- 
es and assembly language modules by 
using Pascal directives 

Full source code is included for the 
runtime library, the debugger, and 
other support utilities. 


The host system must be 6809 bas- 
ed and have at least 48K of ram (56K 
recommended) and run one of the fol- 
lowing operating systems: MOOS, 
XDOS, OS— 9, or FLEX. Priced from 
$425. 


6809 SUPPORT PRODUCTS 


their demanding applications. 


The OmegaSoft Relocatable As- 


WHY PASCAL? 


sembler and Linking Loader is de- 
signed to support the Pascal Compiler 
Package and can also be used for gen- 
eral assembly language program de- 
velopment. Priced from $125. 

OmegaSoft's Screen Editor sup- 
ports smart terminals and comes com- 
plete with the Pascal source, Priced 
from $90. 

For complex real-time applications, 
the Multi-tasking Kernel provides task 


Pascal was designed to teach stu- 
dents how to write structured pro* 
grams that are easy to read and main* 
tain. In the past decade it has also 
proved to provide the same advant- 
ages in industrial applications. 


EXTENSIONS 


OmegaSoft has taken the Pascal 


scheduling, Inter-task communica- 
tions, and resource Interlocking. The 
Kernel Is a runtime library that Is ac- 


framework and expanded the basic 


ISO COMPATIBILITY 


data types, operators, functions, and 
memory allocation to fit the needs of 
real-time systems. These additions fit 


OmegaSoft Pascal has been tested 
using the pascal Validation Suite. The 
Suite is a collection of over 400 Pascal 
programs designed to test the quality 
of Pascal Compilers and their runtime 
systems for compliance with the ISO 
(International Standards Organization) 
Pascal standard. OmegaSoft is the on- 
ly supplier of 6809 native Pascal com- 
pilers that publishes this report in its 
instruction manual. 


cessible as Pascal functions and pro- 
cedures (with full source Included). 
Priced from $175. 


in the same structure as Pascal and 


68000 SOFTWARE 


enhance its usefulness without impair- 
ing the excellent readability, ease of 
maintenance, and structured design. 

The byte data type allows you to di- 
rectly address bytes in memory or I/O 
devices. The common arithmetic 
operations can be used for bytes along 


A Cross Pascal package is available 
that runs on a 6809 host system and 
generates code for a 66000, 68008, or 
68010. This package does not Include 
a debugger, but does include a Relo- 
catable Assembler and Unking Load- 
er. Priced from $600. 

A Resident 66000 Pascal package is 


with shift left, shift right, "and", "or", 
eor ", and complement operators. 


DEBUGGER 


available to run under VERSAdos, with 
support coming soon for OS 9/68000, 


These operators are also available for 
integer and hex (2 byte unsigned) nunv , 
bers> 

Longintegers are four byte signed 
numbers useful for extended range 
arithmetic commonly needed for ma- 
chine control, Functions have been ad- 


The compiler package includes an 
interactive, symbolic debugger. The 
debugger /allows setting of break* 
points, displaying and changing vari- 
ables, and tracing statements. The de- 
bugger allows very fast turnaround for 
programs to be run on the host system. 


CP/M-68K, and UNIX. This package will 
Include the Compiler, Relocatable As- 
sembler, Unking Loader, Debugger, 
and Screen Editor. Priced from $900. 

Dealer and OEM Inquiries invited. 
OmegaSoft products are also available 
from distributors In Australia and 
Western Europe, call or write for more 
information. 


ded to allow conversion between the 


6809 TARGET SYSTEM 


OmegaSoft products to run on 
Motorola development systems are 
available from Motorola systems dis- 
tributors In Europe. 

OMEGASOFT 

CERTIFIED SOFTWARE CORP, 

P.O. Box 842 

Camarillo, CA 93010 

Tel: (80S) 987-6426 

Telex: 467013 


various data types, Dynamic length 
strings allow complex text manipula- 
tion and allow effective interactive I/O, 

Variables can be placed either on 
the data stack (default), at an absolute 
address in memory (for I/O), in base 
page, relative to the program counter 
{for constant tables), or defined in an- 
other module, 


The target system may be any B809 
system. No specific I/O devices are re* 
quired. The output code is re-entrant 
and rom-able, perfect for single-board 
systems up to large development sys- 
tems. There are no charges for use of 
the output of the compiler or the object 
of the runtime libraiy In your products. 



TM: Om#g*Sctt Is i Iradamai* of CdrtHlad Soflwa/* Corporation MOOS, XDOS, and VERSAdos ore trademarks ot Motorola OS-fl and O94AA0ffl are tradamartA of 
Mlcrowato. FLEX la a (rsoamarfc 0( TSC CP/M46K la a trad*n«/* ol ORl. UNIX la a irsdamaifc of A T 4 T. 
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ASSEMBLERS 

Southeast Hedii 

ASTWK09 
A "Structured Assembler for the 6809" which requires the TSC 
Macro Assembler, Allows direct use or structured statements 
such as If, ELSE, SO, REPEAT, etc.. and provides Indented level 
formatting of the listing so that the structure Is apparent. 
Re. '6d' Kfcro Journal. SePt. *83 (program was called "STA$M09 W ; 
has been renamed due to conflicts). 

A User reports 
"... Vn very pleased and an now writing almost exclusively fn 
USTRUK09). I've selected U over ••• for all future systems 
development.., As (one) of my early evaluations, [ rewrote a 
rather elaborate routine originally done In assembly. Out of 
the 1000 bytes of code generated, the (ASTRUK09) version used 
only ?0 more bytes than the original, — could not handle 
this program since It uses triple-precision fixed point 
arithmetic,., I have a large body of code already written that 

is incompatible with constructs. No problem with 

(ASTRIK09) and the structure sure helps In understanding the 
logic!* 

F, CCF - J99.95 

TSC 

Kacro Assembler 
The FLCX STAJfQAJZO Assembler. F,CCF S50.00 

Relocating Assembler w/ Unking Loader 
Use with many of the C and Pascal Compilers. F,CCf $150.00 

treat Plains Comp. Co. 

RRKAC 
Relocating, Recursive-Macro Assembler and Unking Loader. 

F.CCF j 120.00; w/Soti rce J 240. 00 

Omega Soft 

- #RALU 
Relocating Assembler and Unking Loader 

F.CCJ S 12 5. 00: for One Year Mafnt,. add $50,00 



trtndrush Micro Systems 

HACC. by Griha* Trott. 



r.ccr - $98.00 



Computer Systems Consultants 

SUPCR SLEUTH 
Computer Systems Consultants Super Sleuth is a "Time Tested", 
reliable, PROVEN Disassembler that has gained acceptance 
through out the SS-50 Bus Community as an extremely POWERFUL, 
INTERACTIVE, Software Tool. The Super Sleuth Software Package 
consists of 3 Programs; SLEUTH (the Disassembler). CHGmam (used 
to globally Change Labels to a meaningful Name), and XRF.F {a 
Cross Reference Generator for Source Code Files). SLEUTH will 
Disassemble Memory Resident 6809 Code and 6800. 6801. 6802. 
6803 (the "Baby CoCo*), 6B05, 6808, 6809, and 6502 (Apple. 
Atari. Commodore, etc.) Binary Disk Files. (See Aug. '83 68* 
Micro journal "Color Users Motes' Column for a lull Review.) 
Color Computer SS-50 Bus (all v/ Source) 

CCO (32* Req'd) 

OoJ. Only $49.00 r » $99.00 

CCF, Obj. Only SS0.00 U. $100,00 

CCF. w/Source $99.00 0. S 101. 00 

CCO. Obj. Only $50.00 



ALL CT»wxjter System* Consultants Software 
rxua on the Cfikar FLBC SyetsKm 
ALL in etocfc 
call 
fcr 



An M «?asy to use", powerful nLsassarfcler for Disk Resident 6809 
and 6600 Binany Piles. Allows the development of a "Control 
File" of various Program "Boundaries" during successive 
disassemblies? can use a Label Film *A\ich automatically replaces 
a Hex location with a Lsbei tame? includes an YSKP Utility; etc. 
label Piles provided far Mini-FLOC, FUX2, FLEX9. Cblor Ce«i*»Jt«r 
(for use with Color PIXX Symtens), etc QS-9 Version includes 
«l»ciAl OB-9 qptinnS. 

CCF, Obj. Only tlOO.OO 

CCO, " " IM.95 

F. " ■ $100,00 

0. " $150.00 

tf. * * 1900.00 



COMPILERS & DECOMPILERS 

6B09 ^ruptured" AamsmtMy Lang. Crmfiilmrm 



Wlndrush Micro Syste** 



PL/9 



By Graham Trott. A combination Editor /Comp Her/Debugger, all In 
ONE PACKAGE; provides a totally IMTERACTIITE Program Development 
Cycle. The Single-Pass Compiler supports large Symbol Names; 
Variable Types; Pointers; Control Structures (similar to 'C' or 
' Pascal'): Suck, A- ,&-, and D-Register manipulation; etc. The 
So orse-OH esses* Trace/Debugger provides Single Stepping. Break- 
pointing, etc. An excellent Software Development Tool which 
provides for the maximum utilization of the power of the 6809. 

F. CCF - $196.00 



Need the Ease of Design and Maintainability of "stt-uctured 
Prograflroing" AMD the Speed and Control of Aasenhly ULnjirngti? 
Then VHDOICAL was designed for youJ This Single Pass, 
Recursive Descent Compiler provides the tool for develop!?^ 
simple Utilities to MAJOR systems in Assembly language. 
Supports 3 "Lex" Levels which allow one level of Procedure 
nesting, or more within "Modules". It is easy to develop 
programs written for other machine since you are working at 
the Assembly Language level. Features unified. u*er«ltiILna3 
l/Oi produces flOtohle, relocatable, recursive, re-entrant Code: 
Structured style and statements with Procedures and Modules: 
supports Byte and Double-Byte primitives with 3 types of 
Integers (up to 32 bit). Char and Boolean* and unlimited aimed 
Arrays (vectors only); Interrupt handling; unlimited length 
Variable Names? variable Initialization (defaults to $40); 
include "Source File" dirsctive; condltlaial ojrpiiing/ direct 
Gode insertion; control of the Stack mincer; etc. To quota 
Ron Anderaon in hla review- of ■UMklLAL in the Sept. '83 Issue 
of '68' Hlcro jaznal that, except for the lack of Goats. "..., 
I have to give thia one VTOQf high rating, ... M . It is a FAST 
Compiler which produces FAST Otxfe (his "Priitsis 1 * mrhJtmfk ran 
at 9 seem, on a 2 Mfz System). 

F and CCF - $195.m¥ 



almdmsh Micro Sy statu 

€ Ca*11»r 

By James McCosh. Full featured C Compiler for the FLEX 
Operating System (lacking OHii "bit-fields"), including an 
Assembler, Requires the TSC Relocating Assembler IF the user 
wishes to implement his own Libraries. 

F and CCF - $295.00 

mammal 



A full-featured C, streamlined for the 6809. Generates very 
efficient object code. Output "benchmarks" close to 19#a 
68000 in 8 Bit Operations; 1.5 times faster than a4mt«0 
vftien using a 3tfr 6809 System (im>. p 43, ^68* rtcro Journal, Hay 
183). floats, etc. 

F. CCF, and O - 5375, « 

u- ?42S.a* 

One Year haint. - $ 1mm. me* 




^FLEX ts a trademark or Technical Systems ConsuiTanls 
*OS9 is a trademark oi Mtcro*are 
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r « FLEX, OT ■ Color Cossxiter FLEX 

O - 0S-9» CCO ■ Color Computer OS-9 

U • UhlFLCX 

OTD « Color Computer Wsk 

CCT * Color Computer Tape 
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ttetiw Code Compiler (UCSD Oriented). 



F and CCP 



P-Code Compiler (ISO Standard). Designed especially for 
Microcomputer Systems; Run- time System checks available 
resources for each task, allowing operation on ©\»r\ odjxiral 
corpcto- syetaw. Allows linkage to Assevtolsr Oodm for madura 
Oesihility. 

F and CCP 5" - $19».W 
F 8" - $206.60 



For the PtOFESSlQfiAL: ISO Based. Native Code Compiler, 
primarily for Real-Time and process Control applications. Use 
custom I/O devices in place of the Pascal INPUT and Q/nvr? 
Long Int. [32 Sit); Dynamic length strings; interrupt 
processing, ROM-able, PIC. Re-eV^trant code. etc. HsWILI 
includes Sou/t» for the eyj±nlle Cfcbug^?r ( Runtime, and sevmr&l 
Utilities. Requires a "Motorola Compatible" Relocating 
Aaamtiler and Unking Loader. 

F and ay - £425.00 
One Year Maint. - $200.04 



H» (A UMFl£X "basic* (*r-Qarm>i*r> 
Re-create s Source Listing from UniFLEX Compiled basic 
Programs. Easy to Use; works w/ ALL Veralms of iru*l£X taaic; 
Output to Qtek or Itocinlnal. T1a» T&yrO) and (KMH: S0UD1 

U - $219.9$ 



UTILITIES 

Southeast media 

Bas1c09 XRef 
This Basic09 Cross Reference Utility Is a 9as1c09 Program which 
will produce a "pretty printed" listing with each line numbered, 
followed by a complete cross referenced listing of all variables, 
external procedures, and line numbers called. Also included is 
a Program List Utility which outputs the listing without the 
overhead of building the cross reference table, which allows It 
to run considerably faster when only a "pretty printed" listing 
with line numbers fs desired. Requires Bas1c09 or RunB lor 
operation. 
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and CCO - Gsj. Only — S19.9S 
and CCO - w/ Source - S79.95 



Southeast Media 

OS-9 YOlsk 
Give your 05-9 Level i System the speed of ss^ory access that 
can be several orders of magnitude over your present floppy disk 
drive. Use that extended memory capability of your SVTPC or 
Glmix CPU card (or any other that has the same format OAT). 
The size of the Virtual Disk fs completely variable in whole 
Increments of 4K up to 960K. which is all that these systems 
can address beyond the base page that OS-9 Lewi I uses. By 
putting all of your CMOS Directory on your Virtual Disk, you can 
have the fastest execution speed possible (next to eating up 
System Memory with all of them). You can also set up high 
speed Inter- process communications via random virtual disk files 
and not eat up valuable system memory with pipe buffers, Some 
Assembly Required - Level I OILY. 

0. ob J. only - S79.9S 
w/ Source - SH9.95 
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Southeast Media 



O-F 



0S/9 to FLEX - FLEX to 0S/9 

Finally: the barrier has been removed between OS/9 and FLEX 
formatted disks! Now you can READ from, and HRJTE to. a Single 
Sided S* or 8" FLEX diskette from OS-9 wllh 0-F. 0-F Is a new 
and unique program, written In RASIC09 (Kith Source), that 
performs the following functions; 

REFORMAT: A BASIC09 Program that reformats a chosen amount of 
an 05-9 disk to FLEX Format so It can be used normally by 
FLEX. 
FLEX: A BAS1C09 Program that does the actua) read or write 
function to the special 0-F Transfer Disk, el) selected from a 
user-friendly menu. Functions provided Include reading the 
FLEx Olrectory, Deleting FLEX Files. Copying both directions, 
etc. All selections are interactive and complete. Including 
all necessary prompts to the operator. 
FLEX users can read, write and use the special disk as any 
other FLEX disk, provided the FLEX directory Is not allowed to 
continue beyond track zero (too many fllesl. 

F and CCF - 179.95 



Southeast Media 

COfVMULT 
-— Copy LARGE Oisks to several smaller disks — 
The following FLEx utilities allow the backup of ANY size disk 
to any SMALLER size diskettes (Winchester to 8's or S's. ti" to 
S's, etc.). By simply inserting diskettes as requested by 
COPYMULT. a large disk system may be downloaded to your present 
floppy disk system, any size. Ho need to fiddle with directory 
deletions or any of the other tedious operations that must be 
done using the normal copy routines. 
COPYMULT. CHO understands nornal "copy" syntax and always keeps 

up with files already copied by maintaining directories for 

both host and receiving disk system, eliminating hours of 

tedious keyboard entries and other time consuming cleanup 

chores. 
BACKUP. CHO 1s a special program that downloads "random" type 

files, any size. 
RE STORE. CHO a special program to restructure copied "random" 

files for copying, or recopylng back to the host system. 
FREEUK*.C*D a "bonus" utility that "relinks" the free chain of 

floppy or hard disk thereby eliminating fragmentation. 
Completely documented source files Included. 

ALL 4 Programs (fl H or 5*1 S99.50 



Southeast Media 

CHESS 6809 
Requires FLEX and OISPLAYS On Any Type Terminal 
Features; 

•Four levels of play. 

*5wap side. *Po1nt scoring system. 

'Two display boards. ^Change skill level. 

•Solve Checkmate problems In l-2-J-a moves. 

♦wake move and swap sides. *P1ay white or black. 

This Is one of the strongest CHESS programs running on any 

microcomputer, estimated USCF Rating 1600+ {better than most 

'dub' players at higher levels). 

F and CCF - W9.95 




Tltx is a trademark of Technical Systems Consultants 
'OS9 is a itademark of Miduwate 
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F » FLTX, OCT * CoW Computer FLEX 

O « OS-9, OTO • Co Mr Computer OS-9 

O = unl FU:x 

CCD • Color Computer Dish 
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Southmt Media 

OIET-TRAC Forecaster 

DlET-TRAC Forecaster Is an XBASIC prograa that plans a diet 
In terns or either calorie* and percentage of carbohydrates, 
proteins and fats (C P Gt) or grass of Carbohydrate. Protein 
ind Fat food exchanges of each of the six basic food groups 
(vegetable, oread* Beat, skim milk, fruit and fat) for a specific 
Individual . 

Sex, Age. Height, Present Weight, Frame Sire, Activity Level 
and Basal Metabolic Rate for norm*} Individual are taken into 
account. Ideal weight and sustaining calories for any weight of 
the above individual are calculated, When a weight goal Is 
given (either gain or loss), and a calorie plan is agreed upon 
between the computer md the individual, the mater of days to 
reach the weight goal Is projected. The starting and ending 
rate of weight loss Is calculated, and a daily calendar with 
each day's weight for a 30-day period is printed. 

f - is*. n 



SowtliMit Media 

UMTA 

A COMJirCATIOi Packaoe 

for the UmfFLEX Operating System 

Allows (Mi FLEX fated Systems to Transalt and Receive files to 

and from other Computer Systems via Modem. Use with CP/M. Main 

Frames, other UniFLEK Systems, etc. 

-- verifies Transmission Integrity using 
checksum or CRC 

— Automatically Re- Transmits bad blocks 

— Transmits data 1n 128 byte blocks 

U - $299.99 



Southeast Media 

.JUST 
Text Formatter 
JUST* a Text Foraatter developed by Ron Anderson, provides 
nuaerous features which aake It a valuable addition to any FLEX 
Users Software Library. JUST Is designed for formatting Text 
Output for Dot Matrix Printers and provides aany unique 
features: 
-Output the "Formatted* Text to the Display for format analysis 

and change. 
-Output the "Formatted" Text to a Text File for use with the 

supplied FPRHT.CJl) for producing multiple copies of the Text 

on the Printer INCLUDING IM&EDOEO PRINTER COMMANDS (this 

Utility Is very useful at other tlaes also, and worth the 

price of the prograa by itself). 
-"User Conquerable" for adapting to other Printers (comes set 

up for Epson HX-80 wfih Graftrax); provides for up to ten (10) 

Imbedded 'Printer Control Commands", such as Italics on and 

off, boldface on and off. etc. 
-Automatic compensation for a "Double Width" printed line. 
-Includes the normal line width, margin. Indent, paragraph, 

space, vertical skip lines, page length, page numbering, 

centering, fill, justification, etc. 
-US* with AiT Editor. 
-Supplied with "Structured Source" <W1ndrush PL/9); easy to see 

the flow of the program. 

F and CCF - $49.95 



Lucidata 

PASCAL UTILITIES 
Rehires LUCIDATA Pascal war 3. 
IRCF — produce a Cross Reference Listing of any text; oriented 
to Pascal Source. 

F end CCF - MS.OO 
I1ICLU0E — allows the Inclusion of other Files in a Source Text; 
has unTiaited nesting capabilities. Also allows Binary File 
Inclusions. 

F and CCF - $15.00 
PROFILER -- produces an Indented, numbered, "Structogram" of a 
Pascal Source Text File. Allows viewing the overall structure 
of lar9e programs, and provides clues as to the Integrity of the 
program. Supplied as Seurce Code; requires compilation. 

F and CCf - J 25. 00 



Lucidata 

COPYCAT 
Pa sea) VOT required 
Allows reading TSC Mini- FLEX, SS9 0OS*a> and Digital Research 
CP/M Disks while operating under FIEx 1.0. FLEX 2.0. or FlEX 
9.0 with (BOO or 6609 Systems. COPYCAT will not perform 
Miracles, but, between the program and the manual, you stand a 
good chance of accomplishing a transfer. Includes Utilities to 
List Directories. Copy Files, and convert Text Files when 
required. Also includes a Utility for investigating Physical 
Compatibility problems. Programs supplied In Modular Source 
Code (Assembly Language) to make It easier to solve unusual 
problems. 

F and CCF S» - 150.00 

f er - iis.oo 



Computer &s terns Consultants 

FLEX DISK UTILITIES 
Eight (i) different FLEX Utilities that should be a part of 
every FLEX Users Toolbox; Assembly Language (Source Code): 

Copy a File with CRC Errors, so it can possibly be salvaged; 

Test Oisk for errors; teaser* two Disks; a fast Disk Backup 

Program; Edit Oisk Sectors: Linearize free-Chain on tha Disk; 

print Disk Identification; and Sort and Replace the Disk 

Directory (In sorted order). 

F and CCF - $50.00 



WORD PROCESSORS 

A If or d and Assocletes 

SOWITOR HI 
EXTREMELY Powerful Screen-Oriented Editor/word Processor, 
Alaost SO different commands; EXCELLENT Documentation (over 300 
pages), including a full Tutorial Section to help you learn how 
to use the system. Features Cursor-based editing, dvnsalc 
Screen Formatting (what you see Is what you get). Multi-Column 
display and editing, "decimal align" columns (km add them up 
automatically, if wanted), define multiple keystroke macros, even 
and odd page number Headers and footers. Inbed printer control 
codes In text, full Justification series of commands, full "help" 
support, store comaon command series on disk for future use, 
etc. Easy "Set-Up" (for exaaple, you Just hit the key you want 
to use for a specific function, such as "cursor up", and the 
System reads an stores that key - no digging Into tech manuals 
for codes, etc.); use supplied "set-ups", or remap the keyboard 
to what you trt used too. Except for proportional printing, 
this package will DO IT ALL! 

6B00 or 6809 FIEX or SSfl 00S. OS-9 - $175.00 




""Fl€x n a i/aoomav* of Tmcfwweml Svmjems Ccwvjumaois 
-OS9 4 a k edema* k of Aftctomere 



Greet Plains Computer Co. 

STYLOGRAPH 

A full-screen oriented WOW) PROCESSOR — (now runs on the Oeta- 
Coap and FHL Color FLEI Systeas; uses the SI x ?< Display 
Screens). Full screen display and editing (I.e., what-you see 
Is what you get); supports the Daisy Wheel proportional 
printers. 

SPECIAJ CCF - $195.00 
F and - $295 00 U - $J95.00 

SPELL 
Fast Computer Dictionary. 
F. CCF, OS/9 - $125*00 U - $175.00 

NAIL MERSC 
Greatly extends the power and flexibility of STTLOGJuVM. 
F, CCF, - $145.00 U - $1*5.00 



AwmlLmblllty 

F - FLEX, CCF - Color Computer FLEX 

O « OS-9, CCO - Color Computer OS-9 

O - UhlFLEX 

CCD * Color Ccmmtiter OJftk 

OCT - Color Computer Tape 
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Greatly sitands ths poer and flexibility of CTRUX^W. ALlcwe 
Multiple Tsit fLlss to bs printed out as one lax^e dtjeuasett. 
Provides for merging Informal!*** M«t» Wim Text File during 
printi/19 {eucn as dlffiarsnt names and addressee), etc. 

F, GCF. - $145.0 
U - $1950 

Southeast NNta 

SPtLLB "Computer Olctlonary* 
OVCR 120,000 Herd*) 
NO eore let your fingers do the walking through the Dictionary* 
while you are entering Text with your favorite Editor or Uord 
Processor. SPELL* Is aori than Just "another Spelling 
Checker*; ft allows you to loot up a word fro* within your 
Editor or Vord Procassor to that you RtOW It Is right WHEN YOU 
TYPE IT )H with the SPH.OC Utility (which operates In the FLEX 
Utility Space). Yes. 1t ALSO allows you to check and update the 
Text after you tre finished; along with allowing you to ADO 
WOROS to the Dictionary, "Rag" questionable words In the Text 
for evaluation later, *V1ew a word In context - before changing 
or Ignoring, etc. SPELL! first checks a "Common Word 
Dictionary", then the normal Dictionary, then a "Personal Word 
List*, and finally, any "Special Word List" you *>ay have 
specified , SPELL! also allows the use of Smell Disk Storage 
systems. 

F and CCF - SL29.9S 



Ob. 



Fast Cwnpot#r Dictionary — allow* directly changing the Text 
file, adding %«rda to the dictliv>ary r etc. 15,000 words in lee* 
than 400 sectnra. 

P, CCP. OK/9 - $125.0 
U - $175,0 
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Possibly ona of the most fmsrful Database %r»gHi*nt System*' 
available , thla macnlns language program ia snail entiajh %o 
operate on a mingle mints] 5* OLsJt, yet prvddmi t>* ejaasJ of 
M.L. and (near Limited only by the user's logins tlon. ltd* DC 
sufenrts Relstlrosi, Ssn> n T t tLal, HL*r*rOiLcnl« and ffendas Actss* 
File Structure*, and ha* virtual isem/ capabilities Cor those 
Giant Oat* Beeee . XXM Lesel I provldsa a furvrckyml *mntry 
level* 1 System whic* provide* tor defining a Pat* Base, entering 
and changing ths Dats, end Producing n»pC*T». JXVtS Lseal n 
adda the fOCKFLTL ^fessttflT fedllty vWrh usee an 
Ehglieh Language Cremnd Structure in annlpulatiiig ths Oita so 
create new Pile Structures* Sort* Select, calculate* etc. XD*5 
Level III adds aavaral spseial "(Jtilltlss- which provide 
addltlcnal ease of working wltM Ota voxirAm structures, changing 
system Parameter » r etc. 

jam ua i - r i acp - $129.95 

XDe3 let n - P *. OCT - $199.95 
MMS LsJL m - P & OCP - $269.95 
XEMS 9^etem NbsbU onlv - S2t.95 



Computer Systems Consul ten ti 

BASIC UTILIR PROGRAMS 

Ten BASIC Programs to: 

A BASIC Resequencer wi th EXTflAs over "REHUK"; works with ALL 
Versions of FLEX BASIC AND the Precompiler, checks for 
missing label definitions, processes 01st to Disk Instead of 
In Memory. 

Compare. Merge, or Generate Updates between two BASIC 
Programs, check BASIC Sequence Numbers, compare two 
unsequenced Hies, and S Programs for establishing a Master 
Directory of several Olsks, and sorting, selecting, updating, 
and printing paginated listings of these files. 

A BASIC Crosf- Reference Program, written In Assembly Language, 
which provides an X-ftef Listing of the Variables *n4 Reserved 
Words In TSC BASIC, KBAS1C, and PRECOMPILER BASIC Progra-s. 

ALL Utilities Include Souree (either BASIC or Source Code). An 

EXCELLENT Valuel 

T and CCF - 125.00 
UnlfLCX - ISO. 00 



tcs^ut*T Systems Consul tints 

RJU SOKE! tmrUlTDRl/MRP 

The Full Screen Inventory System provides a means of maintaining 
snail inventories. Using a linked, keyed random file structure 
based upon the item Held, It keen* the file In alphabetical 
order for easier Inquiry, With the FllD command, the user nay 
locate and/or print all records matching on partial or convlete 
itea. description, vendor, or attributes. Items in backorder or 
belnw minimum stock levels nay be located and/or printed thru 
the same process. Printed output nay *>e produced in Iten or 
vendor order. A materials requirement planning (MRP) capability 
for manufacturing environments Is Included to allow the 
maintenance and analysis of Hierarchical assemblies of Itews in 
the Inventory file. It requires TSCs extended BASIC. 

F and CCF - S 100, 00, I) - 1150.00 



GO* 

CaTOftt DBMS 

An XBAS1C. Menu Driven* DBMS with "Built-in" Audit TTackl/vj, 
Extremely Po^TTul nvcort (. Iterant Capabilities* etc. Tnie T^ 
P iu i m DBMS will beconsj ths M WOrk Horse" of your Software 
Stable. 

F and CCF $295.aV 



Bizpack 



ureal Plains Computer Co. and Universal data Research, Inc. 

both have Business Packages written in TSC X8ASIC for FL£X. 
CoCo no, ano UnfFUX • — 




'FLEX it a irsderruvic o» Technical Syaiems ConsvHints 
"OS9 « e trademark of Mtcaj*w 




Vie Vii^oji 

BIZPACK Is used for storing accounting, nunerfc, and financial 
data «h1ch can then be used for planning, budgeting, 
forecasting, analyzing, etc. While "electronic Spreadsheets" 
gr^ extremely useful in many situations. BIZPACK excels in 
businesses where there *re numerous expense columns, revenue 
sources, significant business Indicators, large numbers, erratic 
week-to-week and month-to-month fluctuations, etc. BIZPACK 
helps detemlne statistical relationships, establish trend 
Tines, "smooths 4 data via moving averages, analyze seasonal data, 
adjusts for Inflation, lags data In Statistics or Column 
functions, plots data, ttc. BIZPACK is oriented toward time 
series analysis of businesses. The Progran displays information 
on the screen In Colunns of Information with each Row 
conforming to a defined Period of Time (weeks, months, years, 
etc.), and Is very easy to use (data Is easy to enter, change, 
and modify; commands can be renaned to suit the users 
requirements; unlimited ability to create specialized commands 
using co-son BASIC Statements; etc.}. Requires TSC's extended 
BASIC. 

T and CCF - U3S.00 
with Source - USO.OO 
— .SPECIAL *** 
Purchase XBASIC and BIZPACK together for SP2I.S0 



Savings of *i3.50 — 



torn Liability 

F * FLEX, CTT * CoW CtJepnter FLE* 

O ~ OS-g, OCD * Color Ccmputer OR-9 

V ■ u»irLTJ( 

CCD • Color Cc*\f^ter Dish 

GET » Color Con^oter Tape 
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nil P/StUM WITH (yiM/SSO NHtCMSl 



9 TOLL f SEC 

1-800-338- 



138-6800 ffk 

lit A iiiT 

%* Haaia 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

for fnformalfon 

Call (615) 642-4601 

CoCo os-r" FLEX'" 

SflFTIMRE 



Purchase XBASE and «ra*Ot together for $221- » 
— a Sayings of $13-S« — 

Computer Systems Consultants 

TABULA RASA SPREADSHEET 
TABULA RASA 1s similar to DESKTOP/PLAN and provides for the 
generation and maintenance of tabular computation schemes often 
used for analysis of business, sales, in<i economic scenarios. 
Its nenu-driven user Interface provides these capabilities even 
to those users with no programming experience. Its extensive 
rcpor t-genera t*on capatoll I ties allow Hie user to generate 
professional results with mlnlmun effort. It requires TSC's 
Extended BASIC. 

F and CCr - S100.00. U - S12S.O0 

Computer System tenter 

0T MAC ALC 
THE Electronic Spread Sheet for $B09 Computer Systems. M\ 
extremely POWERFUL Business Tool* this Program wHI find an 
unlimited nunber of "non-business** applications. also {for 
example, a Full Junior College Electronics Curriculum was set up 
uslnfl DYKACALC). Advanced features like "TaMe Lookup" make 
Income Tax worit easy; Column or flow Sorting for numerous 
applications; etc. Completely "lenory Resident", Machine 
Language, this Prolan fs FAST, Provides STANDARD FLEX Text 
File output for use nith BASIC, Word Processors, Pascal. "C. 
etc. Also available for Oata-Co?>p and FHL FLF.* systems using 
tlie SO k 24 Displays. 

f and SPCCIAL CCF - S200.00 

CoCo 005 - JW.9S 

- S2S0.00 

— U - J337.00 



ODDS & ENDS 

Computer Systems Consultants 

FULL SCREEN FOWS OJSPIAY 
This package supports any Seria) Terminal with cursor control 
of Mertory- Mapped Video n1 splays. The package substantially 
extends the screen Input/Output capabilities of TSC's Extended 
BASIC programs by providing a slnpl*. table-driven method of 
describing and using full screen displays. These table entries 
are easy to s<*t n;> mi maintain, and are normally stored on 
disk and read as required. A simple, interactive means of 
generating th- lorns **d the data field definitions is provided. 

F and CCF - S50.00. II - S7S.00 

Computer Systems Consultants 

FULL SCREEN NAILING LIST 
The FuM Screen Hailing List Systern provides a means of 
maintaining staple mailing lists. Using a random fill structure 
based on the first character of the name field, ft maintains the 
file In alphabetical order for easier inquiry. Kith the FInD 
Co^man-I, the uSer rr^y locate all records matching on partial or 
complete na»?ie, city, stat*, *lp, or attributes. Printed 
listings w<i output to labels niay also be produced on the v»me 
selective basis. Jt requires TSC's Extended BASIC. 

F and CCF - S 100, 00. (J - S1IO.O0 



COLOR COMPUTER SOFTWARE 



KKTO 

Intrigued by FocthTT? Here is a TOfTW package tailor**! to trie 
Color Co**»ut*ci ThLe package ie supplied on Tape, with 
instructions for trans furring it to disk if you wish. Written 
primarily in machine language. It's sport la urjikrallAlmd, A 
full Semigraphic^O Bditor is provide*!, along with ''gcDdles* like 
Graphics and Sound Commands, Printer Comrenda, Auto-Repeat and 
Control K«ya< etc, If you are interested in learning fDfnu a 
Trace Feature ia provided Which is invaluable. If you are a 
FORTH Pro, this package provide* CPU carry Flag accessibility, 
Fast Task Multiplexing, dean Interrupt Kandiirg, etc. (or; >ou 
won't "out grcV tine Basic capabilities of this srpl ©mutation) . 
Combine this package with Leo BrouVs ©KOXBtfT Hnok "smctlng 
FORTH", and you will lie a VXDRTH Expert before you know It (aitd 
have a Lot of fun doing xtJ). 

Cblor Computer TATE - 55S.95 



Qvtoi &rft»arc Q^inBBlxmju ftic. 

Color Ctttfuter C3MHIZ: BOtBR rTQHT Programs 
Otnpa any "PMODE" Screen to the Printer with the BASIC USR 
Function. Shift the Printout I^eft or Right or Reverse Print 
(Nark for Light Srrven and Vice versa}. AU Programs on 1*pe. 
CEPK for R.S. LP-Vlt/VlII * OMP 100/230/400 $7.95 
for Q>son w/ Graftrax and Graltrax ♦ $9.95 

for Ganini 10 and I ^ $9,95 

for the prowriter Pr inters £9-95 



OJO X^ft^a CALfSOAfl Program 
A Menu Driven EXTBCK) GASH? Program which allows the entry of 
up to 12 Memos per Day, each of which may contain up to 28 
Characters, for any day of the tonth between the years 1700 and 
2099. A Qraftkic chlmter ehows which days ayjtaln NhiOb, and a 
"Key WorO" Search ia f»rovided which can be output to the Scnwi 
or Printer. 

TfcPK 0ATE-O-BASE CALOJDMJ 
(Each T*pe File will hold up to 400 Memos) $15.95 

Use IWTE^VBASE CAL£MUU1 
iA,(M0 Menos at MOMxith par Ciak) $19.95 

That'm tWHRMeflMnj 
Interested in INTKR^ (the Honey faind)? Afi PXTENKD BASIC 
Program that will help y>i deal with nuiwsfrxa problems requiring 
interest calculation. Present ^lue. Rate of Return Current 
fiond Yield and Rate of Return to maturity, lx>an Repayment 
Amortisation Schedules, etc. 

TkFE - J 19.95 



Inc. 
CI3 DMA tWHiBR MX 
An EXTENDED BASIC Data Management System w/ Mach . Lang. 
Routines. Allows a max of 246 Chaxs. and 14 Fields per fferon), 
and another Record can be linked to the first; 8 Char. Field 
Names, up to 99 cnars. per Field. Pc*«rftil CTv-Screen editor 
for input and update, flexible Output capabilities including 
output to Disk Files for use by other Programs. Change File 
Definition without re-entering the Data, Split Piles, etc 
Allows Multiple Field Sorts, select on any enrdhination of Fields, 
etc . An extreirely rcKERfXA. TOXf Instructions provide exaaf>ies 
of Mailing Uets and a Financial Stock Profit and Loss Tracking 
system. 

DISK - $54.95 



DISK EXTENDED BASIC Accounting Program w/ Mach. Lang. 
Routines. A "Traditional" Accounting Package tor Small 
frutiness. Clubs, Churches, Personal use. etc. Op to four lewis 
of subtotals with Trial e&larcc. l/uxxne Statenmt, and Qalance 
Sheet Reports. HOE allows up to 300 accounts and a Trial 
Balance of $9,999,999.99. Transactkyxs may be up so 14 Unas 
long, and comments and explanations may be freely used. 
Accounts are traceable to the jounvk) tranaactim, which may 
include commente. Screen reports allow review of past 
transactions and current balances. 

DISK - $44.95 




"FLEx is a Irddemark oi Tschntcal Sysie^ns Consullanis 
*OS9 is a trademark d Microwaro 




%«UM»Ulty 

F ■ Pl£Xj OCT - Color Computer FLEX 

O ■ 06-9* CTO * Color Computer 06-9 

g - UhlFLEX 

CCD - Color Compiter Disk 

CCT - Color Computer Tape 
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— Multi-Utaer, HulU-ThAklns wltA Fl« — 
Southeast MdU lfl rxDW ShiflpLnq OAA9l*«£ HO* SltXX - tftt 
multi-user, mult*-tasklng capability of UUM1M0B allcM» PLDC 
uieti the advantages of more sophisticated and tune saving 
osifsiter uAAge without having to Uy or loam a new Carguogp or 
qfjerating tyetem syntax. CTIf lB y* . as it* nave iropUeSj allow* 
trw *tlM*-*h&r\nf operation tnder the popular FLDC operating 
syste*>, ana also allows each user to r\#i two sioultara^i* Jobs 
{rail tl- task ijtgh even on elngle-user systems, lor mw%*e, 
while in HMT, jou can list anothsr tile or ecamine a directory. 
Or, you might look up an item In a Qdta Base wfuie a Sort la in 
progress! OTOfcfiHAKE also provides sons fringe benefits that 
will be greatly appreciated by r\JX users. inciting tyr»*&+ai) t 
aammd line editing. And instant re^p^tee to "eacapE*, 

nnffltfl le the painless asethodi Use your existing Flex 
crnjurar by alssUy adiing 64K of RAK fcr eacti user and/or task. 
Fact is, yoo still use FLEX just like you always have I 
orwaoovKK ie not intended as aarpvtitlon to UttlFLEX. It does 
not improve on the speed of PLDC and does not offer password 
protection or ocher nice tie* of a full-blown multi~u&er system. 
that OOsMS does do is give FLex users a tow usff way to uec 
■rLstjng sA#m in a «ul±l~css»r, sMlti-^*fctng iniliiisseii so 
your existing FLEX versions of BASIC. XBASJC. editor*, 
assemblers, dlstsssablsrs, sort/merge packagss, word 
fxnxra^n-B, corner,, crfWCMT spread-sheet parka^j, and eo On 
are still good, 

SOTR — The initial rei^aae of OttASIPVRE is for OHC 8/09 
computers, but versions will also be available for other popular 
extended-eeacry (is? to I0Q4K) system, such as H&JX and OCX. 
A mnin« of 128K of 8AM will be required with ALL versions. 
OrmmaK requires 6ftgf MNfcr each arttea t*sfe thus a *5« 
system could allow for «g round -background operation on two 
terminals, or forsg round-only operation on four terminals. 

If Cran 



QDHLL1Y SQFXtMB 
FLZX - UniFLEX - 06/9 - Qatar 



For the past aew;rv*l months, we at the 
Sbuta^M t Madia Division of Qa s pn s e g Publishing, 
kic« (CPl), the parent company of '68* MICRO 
JOUHHXL and COHH WOO JCUISM* have debated 
expanding our software distribution business. 
Many other magazines have been doing so for 
years (in fact, MOST were in the Software 
Distribution Business BEFORE they began to 
publish a Magazine) . Presently there are many 
fine examples of software that has been 
developed by YOU* our readers, that will nev«r 
see the "light of day N due to the Cost of 
Advertising and TIKE and Coot involved in the 
production, dtstjrilmitic*v and CLbLlbet SJPRXcT 
of that software unless SOMEONE, with enough 
exposure and the willingness to continually 
advertise, runs with the ball* 

Software is the "backbone" for the REAL 
utilisation of any Computer System, and ours 
are no exception 1 This has been no simple 
decision. While we realize that there could be 
some conflict with sane of our advertisers, we 
ALSO hear a I/DUD and CONTINOUS cry for 
from our Readers* Fran day one, the 
concern of '68' MICRO JOURNAL has been it's 
READERS! Therefore, our Southern at Media 
Division will accept, for appraisal for posAihle 
Distribution, 6809 software; Games, Utilities, 
Software Development, Business Application 
Programs, etc. 



f*f£ MKITTI WT*i¥i*rt$P WtCMSi 



9 TOLL FMI 

1-800 



338*6800 m 

% Masi* 

5900 Cassandra Smith Rd. 

Hlxson, IN 37343 

for Information 

call (flis) 642-4601 

COCO OS-9'" FLl-JT" 

SOFTWARE 



In the past there has been too much 
software offered that was not quite read/. We 
will strive to eliminate that element* But, 
ri^it up front, we tell you only that we will do 
our very best; nothing more. Also, we will 
strive to keep cost to a bare minimum, while 
securing for the author a fair return in 
royalty payments, promptly paid, and in customer 
support for his product. 

Of course, we will expect, no — OMH\ 
that the author keep the product free of 
errors (bugs), and maintain it in a prompt and 
business like manner. Also we shall require 
that authors be willing to furnish 'source' for 
those programs that justify, by price and 
utility, inclusion of same. The lack of source 
code, properly commented, is a continual 
complaint we hear. Not all programs will be 
sold with source, but vtere necessary, we will 
insist that it be included* 

In some instances the program may be small 
or short and not justify itself as a "single" 
sale product. In this event it will be 
combined with other like programs, and offered 
as a package. In that event, the royalties 
will be split between the various authors. 

If you have software that you feel will 
qualify under this program, please contact one 
of the people below. Remember, if your 
software has any problems or "funnies" — GST 
IT STPAICTT SETOSE YTJ0 (JW9CT Si J /\lao get 
your source code in proper shape and well 
commented; there is too much 99% code already 
drifting around. 

If your saftvere is READY contact! 
Bob Hay, Don Williams, or Torn Williams 

Southeast: Media is a division 
of Computer Publishing, Inc. (OTI), 

a family of 100% 68XX support facilities. 




*FLEX is a iraosms/s of Techrscal Systoro C<*Mis\a*ns 
H *0S9 is a iraosmsrs of Mciu»ar« 



«W%^QQGs*»sodrs §m * h Rd * «Sl*« SHI 

m^*°- Mumis 37343 flnrTinflnE 

w *ro «ts)M?-4«oi sVUIIsMflilsl 



**lUfcUJty 

F ■ FLEX, CO» - CoJnr Computer F|£X 

O • 0S-9, 0CD » Coi*t Computer QR-9 

- l*\JFLEX 

GCD ■ Color Confute r Us* 

OTT ■ Color Computer T#f» 
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our EPROM PROGRAMMER with Che field. 

All data taken direct- 1 y ttta ntofeifarxiirer'e currw*. artwrtLelng. Soft-wore < 
lnta*facvdj or pwr*orv»U^y aor1ul#» «y also be jr«i»4ir%i At aAditiaiAl oC*t, 



• Triple voltage qtcw 

• applied In XU form 



INTERFACE 




330 




PAR 


PAH 


SER 


S30 


SER 


SER 


INTELLIGENT 


NO 


NO 


NO 


YES 


NO 


YES 


YES 


PROGRAMS 
2 7G4* 
2S08 
2708- 
2758 
251 8 
2718 
2718- 
2532 
2732 
2732A 
2564 
2764 
2526 
27126 
2616 
66764 
6746 
6740 


• 


• 
• 
• 


• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 






• 

• 
• 


• 

• 
• 

• 
• 
• 
• 
• 
• 
• 

• 


TOTAL 


11 


3 


12 


6 


11 


11 


11 


PRICE 


$125 


S45* 


9160 


S290 


5375 


S40O 


5 575 



EFW\M ePIOH Ptcqtmnc. SI25, f*r*x*\ity module for 2506, 2756, 2516, end 
2716 tnclwfl^. Sfcociry OV, dl*K m\*o. And c^aratlng eyetev (fSC'e FUK or 
ssa'e oos) what ordering. Mettiel only. $10; rvfaviAbio with own fun****. 

UNITEK • P.O. Box 671 • Emporia, VA 23647 




■M»B» 
«OC*£T6 AMI C£MMfCtO*S| 
Our? SOCA 



Announcing . . . 
THESHEL1FORFLEX9-' 

We erf (Mud Id amunn Urn SMll i 



vw* ootmf iei thmnKDi ■**• rnn An « 
ceient tool to the «W «mw^ 



Mft0VIOf«»*«*4 



M4« m*e 



fUVSMOM Indiww 9000 

TLVSMOft-i 1 » inch wmon WOO 

0*E *F*R WWTCNAHCr 7?U 




and COO accepted 



LSI Enterprises Ltd. 

PO Bok 1227 

Woodhftvtn, NY 1t421 

<212) 423-5596 



NEW PRICE REDUCTIONS 



disk syfto© ra ts 

THESE PAO0425 INOIJIX 0RIVE, *CI»TRQLLER, 
R3WER SUPPLY & CABINET, CABLE, AMD MANUAL. 

* SPECIFY WHAT 0QNTR0LLER YOU WAWT JIM, OR RADIO ! 



RSK #1 - 1 SINGLE SIDED, DOUBLE OENSXTY SYS. 
PNC f 2 - 2 SIMILE SIDES), DOUBLE DENSITY SYS. 
PMC #3 - I 
PMC M - 2 



DOUBLE SIDED. DOUBLE 0E2CITY SYS. 
DOUBLE SIDED, DOUBLE DENSITY SYS. 



EM #5 - 2 DOUBLE SIDED, QOUBLE DENSITY SYS. 
THINLINE DRIVES, HALF SIZE 

OOtOK COMPUTER II 64K W/EKT. BASIC 



J&M DISK dKTFDLLER W/ JUGS OR RADIO SHACK 
DISK BASIC, SPECIFY WHAT DISK BASIC. 

RADIO SHACK DISK CCNTRXLER 1.1 

DISK DRIVE CAttHB 

CABLE fTJR ONE DRIVE 
CABIJE FTJR TWO DRIVES 

Hbk 

64K UPGRADE V//MD0. INSTRUCTIONS, 
C,D,E,F, AND COCO 2 



HJL KEYBOARDS 

MICRO TECH LOWER CASE ROM ADATTER 

RADIO SHACK BASIC 1.2 

RADIO SHAOC DISK BASIC 1.1 

RADIO SHAOC EDCT, BASIC 

6CREQI OXAN CLEARS UP VIDEO DISTORTION 

MEMDREX DISFS 5** 6S,DD 

SHIPPING IiCLUCED ON DISK PRICffi 

DISK DRIVE CABINET & POWER SUPPLY 

SINGLE SIDED, DOUBLE DENSITY 5" DISK DRIVE 

DOUBLE SIDES, DOUBLE DOBITY 5** DISK DRIVE 



EPSON RX-80 
EPSON RX-S0FT 
Q>SQN WC-100 
EPSON rx-iw 
EPSON FX-80 
EPSON MX-70 



rtt-SOUES 
FX-SERIES 



$389.95 
$639.95 
$439.95 
$699.95 

$659.95 

$189.95 



$139.95 

$134.95 



$ 19.95 
$ 24.95 



$ 49.95 



69.95 
74.95 
29.95 
29.95 
39.95 
39.95 
24.00 



$ 49.95 
$199.95 

$249.95 



$325.00 
$375.00 
$650.00 
$799.00 
$549.00 
$200.00 



$119.95 
$ 99.95 



USA ADD 2% SHIPPING 
FOREIGN ADD 5% SHIPPING 

For Ordering Call TOLL FREE 



Mgp 1.800.338-6800 
DATA-COMP 




PO BOX 794 HIX80N, TN 37343 
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TEN MOST-ASKED QUESTIONS 

ab.u« DTHAGALC " 

THE ELECTRONIC SPREAD-SHEET FOR 6809 COMPUTERS 



1. What is an electronic spread-sheet, anyway? 
Business people usespread-sheett to organize 
columns and rows of figures, dynacalc simulates 
the operation of a spread-sheet without the mess 
of paper and pencil. Of course, corrections and 
changes are a snap. Changing any entered value 
causes the whole spreadsheet to be recalculated 
based on the new constants. This means that you 
can play, what if?' to your heart s content. 

2. Is DYNACALC just for accountants, then? 

Not at all. DYNACALC can be used for lust about any 
type of job. Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love dynacaic s sixteen digit 
math and built-in scientific functions, you can build 
worksheets as large as 256 columns or 256 rows. 
There s even a built-in sort command, so you can 
use DYNACALC to manage small data bases — up to 
256 records. 

3. What Will DYNACALC do for ME? 

That's a good question. Basically the answer is that 
DYNACALC will let your computer do just about 
anything you can imagine. Ask your friends who 
have Vlsicalc™, or a similar program, Just how 
useful an electronic spread-sheet program can be 
for all types of household, business, engineering, 
and scientific applications Typical uses include 
financial planning and budgeting, sales records, 
bills of material, depreciation schedules, student 
grade records, job costing, income tax preparation, 
checkbook balancing, parts inventories, and payroll 
But there Is no limit to what you can do with 
OYNACALC 

4. Do I have to learn computer programming? 
NOl DYNACALC Is designed to be used by non- 
programmers, but even a Ph.D. in computer 
Science can understand It. Even experienced 
programmers can get jobs done many times 
faster with DYNACALC, compared to conventional 
programming. Built-in help messages are provided 
for Quick reference to operating instructions. 

5. Do i have to modify my system to use DYNACALC? 
Nope. DYNACALC uses any standard 6809 config- 
uration, so you don t have to spend money on 
another CPU board or waste time learning another 
operating system 

Order your DYNACALC today! 



Foreign Dealers: 

Australia & Southeast Asia: order from Paris Radio Elec- 
tronics, 161 Bunnerong Road (PO Box 380) Kingsford, 
2032 NSW Australia. Telephone: 02 344 91 11 

united Kingdom: order from compusense, Ltd.. PO 
box 169, London N13 4HT Telephone* 01-882*0681. 

Scandinavia: order from Swedish Electronics hk AB, 
Murargatan 23-25, Uppsala S»754 37 Sweden. Tele- 
phone: 18-25*3000. 



6. will dynacalc read my existing data files? 
you bett dynacalc has a beautifully simple 
method of reading and writing data files, so you 
can communicate both ways with other programs 
on your system, such as the Text Editor, Text 
Processor, sort /Merge, STYLOGRAPH™ word 
processor, RMS™ data base system, or other 
programs written in BASIC, C PASCAL, FORTRAN, and 
so on. 

7. HOW fast IS DYNACALC? 

very. Except for a few seldom-used commands, 
dynacalc is memory-resident, so there is little disk 
I/O to slow things down. The whole data array 
(worksheet] is in memory, so access to any point Is 
instantaneous. DYNACALC is 100% 6809 machine 
code for blistering speed. 

8. is there a version of dynacalc for my system? 
Probably. You need a 6809 computer (32k 
minimum) with FLEX™, UniFLEX™, orOS-9™ 
operating system, you also need a decent crt 
terminal, one with at least 80 characters per line, 
and direct cursor addressing, if your terminal Isn't 
smart enough for DYNACALC you probably need a 
new one anyway. The unlFLEX and OS-9 versions of 
DYNACALC allow you to mix different brands of 
terminal on the same system. There's also a special 
version of DYNACALC for color computers equipped 
with FLEX (Frank Hogg or Data-Comp versions). 

9. how much does DYNACALC cost? 

The FLEX versions are Just S200 per copy; unlFLEX 
version S395: OS-9 version (works with LEVEL ONE or 
LEVEL TWO) S2S0. Orders outside North America add 
57 per copy for postage, we encourage dealers to 
handle dynacalc, since its a product that sells 
Instantly upon demonstration, call or write on your 
company letterhead for more information. 

10. Where do i order dynacalc? 

see your local dynacalc dealer, or order directly 
from CSC at the address below, we accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday, call us at 314-576-5020. Your VISA or 
Mastercard is welcome. Please specify diskette size 
for flex or OS-9 versions, software serial number is 
required for the unlFLEX version. 



computer systems Center 

13461 Olive Blvd. 

Chesterfield, mo 63017 

(314) 576-5020 



% 



unlFLEX software prices include maintenance for 

the first year. 

DYNACALC is a trademark of 

Computer systems Center 

VKJCatc is a trademark of vwCor d 

STYIOGRAPH Is a trademark or Great Plains Computer Co< 

RMS Is a trademark of Washington computer Services 

flex and unmix are trademark* of TSC 

os-9 Is a trademark of Microwarc and Motorola, 
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DYNAWITE+ 



THE CODE BUSTER" 

disassembles any 6809 or 6800 
machine code program into beautiful source 

• learn to program like the experts! 

• Adapt existing programs to vour needs! 

• Convert your 6800 programs to 6809! 

• Automatic LA8EL generation. 

• Allows specifying fcb s, FCCs. FOB s, etc. 

• Constants Input from DISK or CONSOLE 

• Automatically uses system variable Names. 

• Output to console, printer, or disk file 

• Available for all popular 6809 operating systems. 

flex™ $100 per copy; specify S" or 9 diskette. 
0S*9™ S1S0 per copy; specify 5 or 8" diskette* 
UnlHEX™ S300 per copy; 8" diskette only 

For a free sample disassembly that'll convince 
you DYNAMITE + Is the worlds best disassembler, 
send us vour name f address, and the name of 
your operating system. 

Order your DYNAMITE* today! 

See vour local DYNAMITE + dealer, or order di- 
rectly from CSC at the address below, we accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday, call us at 314*576-5020. Your VISA 
or MasterCard is welcome. Orders outside North 
America add SS per copy. Please specify diskette 
size for f LEX or OS-9 versions. 

Foreign Dealers: 

Australia & Southeast Asia: order from Paris 

Radio Electronics, 161 Bunnerong Road <PO box 

380) Kingsford, 2032 NSW Australia. Telephone: 

02-344-9111. 

United Kingdom: order from Compusense, Ltd., 

PO box 169, London N13 4HT. Telephone: 

01-882-0681. 

Scandinavia: order from Swedish Electronics hk 

AB, Murargatan 23-25, Uppsala S-754 37 Sweden. 

Telephone: 18-25-30-00. 



computer systems Center 

13461 OHveBlvd. 

Chesterfield, MO 63017 

(314) 576-5020 



% 



uniFLEX software prices Include maintenance 

for the first year. 

DYNAMITE* Is a trademark of Computer Systems Center. 

FLEX and UrtlFLEX are CraOefnarKs of TSC 
OS-9 is a trademark of Microwye and Motorola, 

Dealer Inquiries welcome. 



'68' MICRO JOURNAL 

it The only ALL 6800 Computer Magazine. 
<£ More 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 yean) 
Monthly Averages 

6800 Articles TOTAL 

KB BYTE CC OOBBS PAGES 

7.8 6.4 2.7 2,2 19.1 ea. mo. 

Average cost for all four each month: $e.$3 
(Based on advertised 1-year subscription price) 

68 cost per month $2.04 

Thats Fhght 1 Much, Much More 

for About 

1/3 the Cost 1 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge □ — VISA n 

Card # — Exp. Oate_ 



For □ 1-Year □ 2 Years □ 3 Years 
Enclosed: $ 

Name 



Street. 
City 



State. 



_Zip_ 



My^Computer Is:. 



88 Micro Journal 

5900 Owiodn Strath Rd\ 

Hlx»on, 1H 37343 



SUBSCRIPTION RATCS 



USA 
T Year $24.50, 2 Yeer $42.50, 3 Year $64.50 

•FOREIGN SURFACE Add $12,00 per Year to USA Price 

•FOREIGN AIRMAIL Add $36.00 per Year to USA Price 

••CANADA & MEXICO Add $5.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank!!! 




i '^2s v ffl %^ 
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WINDRUSH MICRO SYSTEMS 



UNIVERSAL 
EPROM PROGRAMMER 




• PROGRAMS end VERIFIES 2508, 2708, 25,16, 2716, 2532, 2752A, 256*, and 276* 
•PROMS. PMwr hardware aod* trt required to progree tht I TEL 2M26, 

• Trl-volt and Single Votl 2506/2706 god 2516/2716 devlcet irt aupeorted. 

• IIF totWtt with nod* selector «v1tthet tlfntnole 'pertomlity ewdultt*. 

• Tyln board* ulth tWt leet of twitted pelr planer ceblt Putt tht 
(rogruMr Out on the bench where It belong*. 

• 3S-J0 tnd EX0ROS0R Interface* ara available. 

• Aonu rtrlvor* toltware provide* tte following facilities* 
l. HOVC bloc** of aeaory within til* buffer. 

h. RtiO ** SPROr* UtO tht butler. 

e. vtmrr on tPRO* egttntt the buffer. 

<f. EXHUME and change the contentt of the buffer. 
t. MM> tht content* Of tht bulftr \n HC* end ASCII, 

f. TILL « selected «r«a of tht buffer with e apeclfled character. 

• Software AVlHiblt for tU *er*1one ol SSfl DOS, FLEX 2, FLEX 9 and OS-©, 
ttieatly lengt>ege ao rtt Ulti •ueolled on ddi ,, ..enable* cuttoajlelnQ, 

» Mil documented u«er» manual provides step-by-etep edeptatlon end 
operating Instruction*. 

AVAILABLE FROM GMtX M THE US.A. 



EEE-488 




SUPPORTS MX PRINCIPAL MPbES Of THE «EC-*8fl (197S/8J UTS SPECIFICAT10M; 



- Talker 

- Listener 

• Syatert Conl roller 



- Serial Poll - Single or flual Pr1a* r y Addresi 
• Parallel Poll - Secondary Addrrai 

- Group Trigger - Talt only ...lltten only 



• Folly documented with • toeplete reprint of the KILOBAUD article on tKt 
IEEE bu». 

» Low I ewe I ae*tefcly language driven swftebte for 6600. 6*01/ 6602/ 6603, 
6608 and 6009 ere auppUed In the form of lilting*. Thaie driver* have 
been attentively fitted and era 4uARA*TEE» to work! 

» Single S?-!.Q bo«rd (4, 8, or 16 addre**** per pert), futiy socketed, gold 
dated bui connector*, »*4 IEEE Interlace cable ***eafely. 



PL/9 



EDITOR /COMPILER / DE-BUGGER 

• friendly Inter-active environment where you have INSTANT eccott to the 
editor, the CoeoHrr, and ttie> Traef-bebvoger, which, eeooQit other 
thing*, can tingle step the the prograe a 104MCC lino at a tiee. Vou alto 
hevr direct acre ■ i to *ny rL£X utility and your Sy«tea Monitor. 

• 250 pege eenuel la orgenlted at a tutorial »U(i Plenty ol eteaplea. 

• Fiat tlngl* pan compiler product! 6* of COHMCT and FAST 6609 aecMne 
rode Output pur alnute tflth no run-tin* overhtadt or license fees, 

• Fully toeejatlble yftn TSC ten editor fprn#t dllt file* 

• Hgnad and mi<itn*.J «*TEi and IHUGFHt, S2-b*t floating point REALi, 

• V«Ctort C«1ng La dl item Ion array »> antf Point en are supporiedV 

• ff at Kent t leal tfepretalofta; (♦?, <•), (•), </i, aodUlua (\), negation (-) 

• EiPrtlllon evaluatorvt <•>, to), (<>, (>>, (>■), «») 

• Qlt op*r*lorsi <AN0), COR), (E0R/XOft>. CN0T>, (S^IFT), <%*&> 

• t*)tctl optr»tort; <.AND>, <.CR), <.E0R/,XOft) . 

» Control «l«tea«ntt: IF.«THLN..EL&E/ IF, . CASE1 ,.CASE2., ELSE, BEGIN. .IMP, 
wMILE.., REPEAT.. UKTli, AfPf AT. .fORfVIR, CALL, iU»f>, RETURM, BflEAA, «0TO. 

• Direct aecati lo (ACCA), CACCO), (ACCo), <CCR> and <|RE«). 

• FVLLT tupportt tht MC6609 SUt. Svl2, SylJ, mi, MR*, IRQ and RESET 
«*ctart. UMttng a »el f-f tart Ing <fro» pdwer-up) prograa t)iat uiet kHT, 
or IU, of the FK6809 IntrrruPtt tt *r> absolute map! 

• Proceduret «*y be paa»ed and nay return variable*. Thta ms\t* the* 
functtent which b«heve ai though they were an integral part ol Pl/9. 

> Srvn-al fully doEuNwnled library function Kdtiltt «r« iuppli*4l 
IOtU8S, &1110. ^RDIO, HFJdO, FlEXIO, SC1PACK, STMU8S, ami REALCON. 

*... TK1S IS THE HOST jFflCliwr COabPlllR I HAVE FOlRXP TO bATE.' 

QU6tt4 tram Ron Ar»d*non*i Fil« U»*r **Ot#* coluan. H#td w* t« r aor*7 



MACE/XMACE 

A co-retldenc EblTQRm*EP«XCR for the 6809 written by Gratia* Troti wMch 
take* aoit of the patn Out of ****ably language prograa development i 

• friendly fnttr-ecttvr environoont Mbtre you have INSTAKt accea* to the 
Rdltor, the Aitenbler, FlfX tnd your Syite* "ionltor. 

• RACE can alto produce ASnPROc'a for PL/9 with tre ancably language 
•ource paired to the outout Hie a* coaawntt. 

• IfKlUdM KHACE 4 C0-r*f id»n| 6600/ VI 1 9 1& HITDi/CROlI ASSERBLER, 

TKIa 1* the F\Ex wer*1on of Che Jeaem McCosh *C* conpller Oiae U el6o 
aval labia on IMtFLEX frop S¥TP and OS-9 froa aicrowire; 

• The fLEX f"Plee*f>t#Mon aupportt the full KemlBran and RltcMe *C» 
tpaclf feat Ion except 'floatt*, *doublei', and 'blt-f lelda 1 . 

• Product • very efficient aiteebly language aourea output with the 'C 
•ource optionally interleaved a* coaawnt*. 

• Built-in Ootlaljor will *horten object code by about 11S 

• Support* Inter Uavad attfMbly language program. 

• Tht 1%Z fl.MratlTij «vtea«i1er /Linking loader tSPOT-t7i It UlRUttEt. 

Mti (6809 FT.IK onlr)^.*..^..... ♦..„,„„„ » 98.00 

PL/9 <6«09 FL€X only)...(« tteal at tlits Price!)..... ..♦--♦, 1198.00 

"C <a S6X ayatcw and the TSC SP09-17 packege tt reg*d).... 9295.00 

IEfE-i«8 with T1EE-488 cabt* ai«e«bl> . .. 9298.00 

$5-10 Univertal CpROR prograoaer w/ono veralon of aoftware... »37S.OO 

EVORclaer UMvaraol EPRON pro0raaawr w/on* v*r*1on of tottwart... 9395.00 

SOFTvARt Orlvera for a 2itd, Ird, or 4th operating »yttea> ► S 25.00 

ULl PRICE! IWCLUPt * t ■ Mil POSTAGE 



WE STOCK THE FOUXJWING C04*f*NIES p^OOUCTS: 
GAMW. SSB, RA., MCROWAHE. TSC. UfCIOATA, AND AUORO 
& ASSOCIATES. 



FLEX (tnJ It a traoeaark of Technical Syitea* Conaultantt, OS-9 Ita) It a 
Cradeatrk of PtUro»tre Sytteaa Corporation*, N0OS C|a) and ElOtciter Ita) 
■ rr traoaaiarkt of Motorola incorporated. 



An SS-50C ell CMOS Z56X 
STATIC RAM board will be 
available iOOHi 

Urtte for detail! 4 
pricing. 



WORS7TAD LABORATORIES, 
NORTH WMJSHAM, NORF01X, 
ENGLAND. NR28 9SA. 

TEL: (0692) 405189 
TLX: 97360 SHAREJ G 
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THE 6809 "U Nl BOARD" 1 " 

SINGLE BOARD COMPUTER KIT 

PERFECT FOR COLLEGES, OEM'S. INDUSTRIAL 
AND SCIENTIFIC USES! 

64K RAM! DOUBLE DENSITY 
FLOPPY DISK CONTROLLER! 



Hi 



em/ 



BLANK PC BOARD 

$9995 

WITH PALS, AND 
TWO EPROMS. 

FOR 5-1/4 OR 8 INCH 

SOURCE DISKETTE 

ADD $10. 



} ML. 1 

' J- 




- 
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■n m mS- 
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COMPLETE KIT! 
FULLY SOCKETED, 



ALL OPTIONS ARE 
STANDARD.NO 
EXTRAS TO BUY! 
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THE COMPACTA UNIBOARD'": Through special arrangement with COMPACTA INC., we are 
proud to have been selected the exclusive U.S. Mfg. of their new 6809 UNIBOARD™ COMPUTER 
KIT. Many software professionals feel that the 6809 features probably the most powerful 
Instruction set available today on ANY 8 bit micro. Now, at last, all of that immense computing 
power Is available at a truly unbelievably low price. 
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FEATURES: 

* 64K RAM using 4116 RAMS. 

* 6809E Motorola CPU. 

* Double Density Floppy Disk Controller 

for either 5-1/4 or 8 inch drives. Uses WD 1793. 

* On board 80 x 24 video for a low cost console. 
Uses 2716 Char. Gen. Programmable Formats. 
Uses 6845 CRT Controller. 

* ASCII keyboard parallel input interface. (6522) 

* Serial I/O (6551) for RS232C or 20 MA loop. 

* Centronics compatible parallel printer interface. 
(6522) 



YOUR CHOICE OF POPULAR 
DISK OPERATING SYSTEMS: 

FLEX" from TSC $149 

OS9" from Microware $199 

Specify 5-1/4 or 8 Inch 



PC BOARD IS 

DOUBLE SIDED, PLATED THRU 

SOLDER MASKED, 11 x 11-1/2 IN. 



* Buss expansion interface with DMA channel. 
(6844) 

* Dual timer for real time clock application. 

* Powerful on board system monitor (2732). 

Features commands such as Go To, Alter, Fill, Move, Display, or Test Memory. Also Read 
and Write Sectors. Boot Normal, Unknown, and General Flex". 



Digital Research Computers 

** (OF TEXAS) 

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214)271-3538 



TERMS: Shipmenls wtll be made approximately 3 la 6 weeks alter we 
recede yooj «rder VISA, MC cash accepted Add $4.00 shipping 
USA AMD CANADA ONLY 
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64K SS-50 STATIC RAM 



$ 179 



00 

(48K KIT} 




*«*» 



£p< 






**% 



BLANK PC BOARD 

WITH DOCUMENTATION 

SS2 



SUPPORT ICs t CAPS - $18,00 
FULL SOCKET SET - S1S.00 



ASSEMBLED AND TESTED ADD $50 
FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 



56K 
64K 



S219 
S249 



200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 

YOUR HIGH SPEED APPLICATIONS.) 

Board is configured as 3-1 6K blocks and 8-2K blocks (w> hin any 64K block) 

for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 

Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 

One Board supports both RAM and EPROM. 

RAM supports 2MHZ operation at no extra charge! 

Board may be partially populated in 16K increments. 

16K STATIC RAMS? 



CLOSE OUT SPECIAL 

WE HAVE DROPPED OUR 32X SS-S0 STATIC 
RAM BOARD WHICH USED 2114 LOW POWER 
RAMS. WE WILL SELL THE REMAINING 
STOCK OF BLANK PCB5 WITH DATA FOR 
$17.50 EA, THESE FORMERLY SOLD FOR S50. 



The new 2K x 8, 24 PIN, static RAMs are the next generation of high density, high 
speed, low power, RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major US manufacturers, 
these ultra Jow power parts, feature 2716 compatible pir> out Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown tn for virtually nothing. 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 401565 • GARLAND. TEXAS 75040 • (21 4) 271-3538 



TERMS: Add $2 00 postage We pay balance Order under St5 add 75c 
handling Mo C O O We accept Visa and MasterCharge Tex Res 8dd5% 
Tax Foreign orders 1 except Canada) add 20% PiH Orders over $50 add 
85C (or insurance 
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OS/9, FLEX, COCO, UNIFLEX SOFTWARE 



SUPER SLEUTH DISASSEMBLER EACH S99-FLEX, S101-OS/9, S100-UNIFLEX 



mtatactively generates source on disk wnn label*, include* xraf. 
specify 8800,1.2.3.5.8,9/6502 vornon or 2 80/8080/85 v^inon 



i»d«I daftmtion, binary file editing, etc. 



(OBJECT ONLY) EACH S50-FLEX & OS/9, S49-COCO DOS 

COCO DOS available <n 8800.1,2,3.5.8.9/8502 version only 

CROSS-ASSEMBLERS EACH S50-FLEX, S55-OS/9, S60-UNIFLEX, ALL $100 

specify for 6800/1. 6502 6805. Z-S0. or 8080^48/85 

OS/9 version requires MiCroware RMA or FHL OSM macro a&»emblar 

FLEX version require* TSC ASMS or FHL ASM or OSM macro assemble^ 

DEBUGGING SIMULATORS EACH S75-FLEX, S100-OS/9, S80-UNIFLEX 

specify 6800/1. 6805M46805. 6502. or 16809 OS/9 only) 

OS/9 AND UNIFLEX SIMULATORS EACH S100-FLEX 

deb up OS<9 ano UN If LEX application programs under FLEX us mo, TSC DEBUG facility 

6502 TO 6809 ASSEMBLER TRANSLATOR S75-FLEX, S85-OS/9, S80-UNIFLEX 

tienfclM»& 65C2 programs io 6809. noting mexaci conversions 

6800 TO 6809 & 6809 PIC TRANSLATORS S50-FLEX, S75-OS/9, S60-UNIFLEX 

iransleies 6800 programs 10 6809. 6809 programs to PIC 

FULL-SCREEN FLEX AND UNIFLEX TSC XBASIC PROGRAMS FOR 6809 

<**itn complete cursor control) 
DISPLAY GENERATOR/DOCUMENTOR S50-FLEX. $?S-UNIFLEX 
MAILING LIST SYSTEM $100-FLEX. SI tO-UNlFLEX 
INVENTORY WITH MRP $>00-FLEX, SnO-UNfFLEX 
TABULA RASA SPREADSHEET S100-FLEX S120-UNIFLEX 

DISK UTILITY PROGRAM LIBRARY S50-FLEX 

edit disk lector*, sort directory, maintain master catalog, etc. 

CMODEM TELECOMMUNICATIONS PROGRAM S50-FLEX & OS/9 & UNIFLEX 

Provides monu-oriven telecommunication* facilities with terminal mode uP'down load. MOOEM? protocol etc. 

5.25" SOFT-SECTORED DISKETTES EACH SET OF 50 S75-SSDD, S85-DSDD 

wit* Ty^or jackets, huo rings, labels 



Specify oporenng system, computer mike and type terminal type 

?raflr«mt oroviood in tourco lorm on disviMr «pttilv %nt imt density 

Contict CSC tor lulJ catalog and oeaief iMe Printed menuali provided with p/oduci$ 

For ViSA and MASTER CARO give account e»p date Phont US funds only. 

Add 5% lo/ shipping software out nol lor diskettes 

(UNUFltX ttidemark Technical Systems ConcgiianH OS/9 trademark; Microwere 



Computer Systems Consultants, Inc. 

1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-483-1717/4570 




■' FORTH PROGRAMMING TOOLS from the 68XX&X •• 
" FORTH specialists — get the est!? " 

NOW AVAILABLE — A variety of rom and disk FORTH systems to 
run on and or do TARGET COMPILATION for 

6800, 6301 '6801, 6809, 68000. 8080, Z80 

Write or call for information on a special system to fit your require* 
ment 

Standard systems available lor these hardware — 

EPSON HX-20 rom system and target compiler 

6809 rom systems for SS-50. EXORCISER STD, ETC 

COLOR COMPUTER 

6800/6809 FLEX Of EXORCISER disk systems. 

68000 rom oased systems 

68000 CP M 68K disk systems. MODEL If/12, 16 

tFORTH is a relined version ol FORTH Interest Group standard 
FORTH, faster than FIG-FORTH. FORTH is both a compiler and 
an interpreter. It executes orders of magnitudes faster than inter- 
pretive BASIC. MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING is much, much faster than complied languages 
such as PASCAL and C. If Soltware DE VELOPME NT COSTS are 
an imporiant concern for you, you need FORTH! 

firmFORTH 1 " is for the programmer who needs to squeeze the 
most into roms It is a professional programmer's tool for compact 
rommabie code for controller applications 

-- iFORTH and *rmFORTH aia IfKfenurks o* Talbot Mtooflytlara 
> FlEX ift a lr«tofr>aik of Ta<***aJ Sv«a*r>s Consuhan* lr>c 
*■ CP M-66K » ir«damai* & D<g<tal Reseat Ire 



tFORTH 1 " 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809, and 68000 

~ tFORTH SYSTEMS «• 

For all FLEX systems: GIMIX, SWTP, SSB. or EXORcisor Specify 
5 or 8 inch diskette, hardware type, and 6600 or 6809 

"• tFORTH — extended fig FORTH (1 disk) $t00 ($t5) 

with fig line editor. 
"■ tFORTH ♦• — morel <3 5* or 2 8" disks) $250 ($25) 

adds screen editor, assembler, extended data types, utilities. 

?ames f and debugging a*ds 
RS 80 COLORFORTH — available from The Micro Works 
" firm FORTH — 6809 only, $350 ($10) 

For target compilations to rommabie code 
Automatically deletes unused code Includes HOST system 
source and target nucleus source No royalty on targets. Re- 
quires but does not include tFORTH 4 . 
•• FORTH PROGRAMMING AIDS — elaborate decompiled 50 

" tFORTH for HX-20, in t6K roms for expansion unit or replace 
BASIC $t70 

" tFORTH/68K for CP M-68K 8" disk system $290 

Makes Model 1 6 a super soltware development sysiern. 

" Nautilus Systems Cross Compiler 

— Requires: tFORTH + HOST + at least one TARGET; 

— HOST system code (6809 or 68000) $200 

— TARGET source coda: 6800-$200. 6301 '680i— $200 
same plus HX-20 extensions— $300 

680£-$300, 8080/Z60— $200. 66000— $350 

Manuals available separately — price in < ), 
Add $6 system for shipprng. $15 for foreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave., Redondo Beach, CA 90278 (213) 376 9941 
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!!! FREE !!! 



PahlMud Mo«iy> bj Coeapsjirr PabfeJuaf l*c> Hh 



,m 



$1.35 




BulK Rate 

U.S. tostage 

PAID 

Chattanooga, lu 

Permit *k>. 357 



(Stohir Mtmi 3hmriral 



The Color Coaspritr Monthly Magazine 



$1.95 per hone VoL 1, lame 2 October. 1H3 



THIS ' N THA T 



The US NBIS this noith U that (B~9 has 
finally arrived for the Color CDJfvitar. 
The AffTOIfinC part of the Radio Shack 
OS -9 Package, besides t)ie price* ia the 
(jn mnxmM . *ou *QW Ti*s> Radio Shack 
followers' will not believe what you see. 
Jon Shirley haa been telling us that the 
main reason for the "lack" of 
documentation with a lot of their 
products wee t>» restrictive placed on 
releasing that information by Mi-iuejft; 1 



OS- 9 on the COLOR COMPUTER 



One of the •'Operating Systems of the 
Future" U cxjw avallatf* Car the "little 
old Color Computer": OS-9. Freely 
translated, os-^9 «?s>*na "Gyrating Bywtjsn 
for the saogr (os-9 ia now being written 
for the 680S, also). Sinew it ia fairly 
obvious that UNIX and "UNlX-Type" 
Operating Syetene will be running on just 
about every oenputer to core out in the 
next few years, a whole new Language ia 
beginning to appear on the horizon. 



OB-9: the 



We had been rawing a preliminary release 
of OS-9 on the Color exploiter for a Sew 
weeks, and received the "Official Radio 
Shack* 1 version for Review a couple of 
days ago. To put it mildly, this package 
is DtPTCSIVBl For $€9.95 (Radio Shack 
Catalog Nuotoer 26-1030), you receive a 9 
1/2- x 7 5/B* x 2* package containing 4 



FREE SAMPLE ISSUE 

1-800-338 68OO 

MON-FRI, 9-5 E.S.T. 

USA-S12.50 per year, Canada* Mexico-$19.50 per year 
Surface Foreign-$24,50 per year. Airmail Foreign-$48.50 per year 

Qlnlor HUrro Snitrnal " 

TM Color Micro Journal is a trademark of Computer Publishing Inc. 



5900 Cassandra Smith Rd. 



Hixson.TN. 37343 
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STYLOGRAPH 2.0 

The user Friendlv word processing 
, system Fewer key strokes by the 
- operator make It easier to learn. 

0S9, FLEX $295 UnlFLEX $395 

COLOR COMPUTER FLEX $195 



SPELLING CHECKER 

Checks all words agawst an internal user- 
expandable dictionary of over 42,ooo 
words 

0S9. FLF.X Sl4$ Un*FLEX$^95 



MAIL MERCE- 



inserts names and addresses into form let 
ten and mailing lists Appends f lies at print 
out time Handles flies longer than memory - 
0S9 FLEX $125 UnlFiEX$175 




Inquire about our other software 

• Business Programs ■ G/L, A/R, A/P 

• Data Base Management System 

• Assemblers 
Also. Daisy Wheel Printers $599. 




Fie* and UmNox aie trademarks ot Technical Systems Consuftanf* inc 
/ OS9 is a Irademam of Microwar* \ 



6809 SYSTEM DEVELOPMENT 




EXPANSION HARDWARE FOR 
THE TRS-80 COLOR COMPUTER 



XPNDR1 

CoCo Expander Card 

Gold edge connector plugs into 
the CoCo cariridge connector 
Stgnals are labeled on the bot- 
tom (wire side) with ground and 
power buses, plated ihrough 
holes The 4 3 < 6 2 inch gJass/ 
epoxy card is drilled tor ICs and 
components The finest bare 
breadboard lor your CoCo In* 
c ludes 8 pa oe Application Notes 
to help you get started 



SuperGuide ? * 

Precision molded piasfic insert 
designed specifically to align 
and support printed circuit 
cards m the CoCo ca/1 ridge slot, 
an unbreakable removable card 
guide Patent Pending 

$3.95 each 

Available no* from 
ROB01IC>r^rtlCltO S YSTin s 



mcC^Hici 



$19.95 each or 2 for S36 box 30807 Seattle, wa 9bio3 



DATA ACQUISITION CP/M 2.2 



NOW THERE IS AVAILABLE ON THE SS50 BUS 
INDUSTRIAL QUALITY BOARDS FOR YOUR 
DEMANDING DATA ACQUISITION NEEDS 



ADC 1 200 



— HIGH SPEED 12 BIT ArD BOARD 

— 18 CHANNELS Smfttendad Or 6<Qbt DtttwvnUtt 

— 25 uSEC CONVERSION TIME 

— 80k SAMPLES PER SECOND m tt*Qte Channel But6t Mode 

— INSTRUMENTATION AMPLIFIER Resistor SeteclaOt& Gam 

— Contained on Single 30 Put Board 

— CONFIGUREABLE *n a Va/*ery of Computer Controlled Modes 

— SOFTWARE EXAMPLES 

— *79S€act> 1676 210 4 

DAC 1220 



- HIGH SPEED 12 BIT O/A BOARD 

- TWO INDEPENDENT DIGITAL TO ANALOG CONVERTERS 

- 10 uSEC SETTLING TIME 

- DOUBLE BUFFERED 

- BLANKING OUTPUT PULSE 

- FOUR QUANDRANT MULTIPLY uSmg EXTERNAL REFERENCE input 

- Contained on Single 30 Ptn Board 

- $396E*cn t33S2t0 4 

GPIB4800 Z809 



— IEE E 488 CONTROLLER BOARD 
— T ttxer, listener Conttoltmr Master 
— daes the U 9914 Controller Chip 
—IEEE 488 Panei Mount Connector 
— Conta>fi9d on Smpte 30 D\n Board 
-S29S Each t to 4 
WRITE OR CALL TODAY FOR COMPLETE DATA 



-CP/M 2 2 OPERA TtNG SySTem 
~Z6Q COPROCESSOR 
-ASSEMBLE* DEBUGGER UHUT*E$ 

-public domain Software 

-*59S E*cn 1*76 2 to* 



dL 



FOREIGN DEALERS 
mine Computer* e 0*552 \-fffL west Germany 

Tate$2$?99 
O'Qicomp AG • ZuttCti. $wttl6f(*n<t 

Tet t-4*i-it-t3 
Bamatein Comoviar Contvlianta • Capetown, 

South Africa » Jet 21-6394 



(303)449 171 1 

6U2 5 COUNT V LINE ROAD 1 

LGNGMONT.C080&Q1 
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OS-9 



® 



SOFTWARE TOOLS! 



• ADLIB 50.00 

Allows shared source code 

• ISAM 350.00 

Indexed Sequential File Access Method 

• SMATH 95.00 

String Arithmetic 

• SORTC 150.00 

Full-record disk sort 

• EXAMOD/CHGREV 50.00 

Determines contents of a module 

• IN-DATA/REPORT-GEN/MENU 75.00 

Data entry/Menu & Report generator 

• LOOKUP/SLOOKUP 75.00 

"Wild Card" directory searcher 

• VID 75.00 

Display/input data edit package 



• XRF 200.00 

Low overhead database emulator 

• TERMINAL 95.00 

Communicatas with other machines 

• LDMAC 75.00 

Assembly code routines "tool box* 



For more information, or to place an order 



contact: 



Depl. 68 8 

The JBM Group. Inc. 



s 



group 



Continental Business Center 
Front & Ford Streets 
Bridgeport PA 19405 
Tel: 215 337-3138/TWX: 510-660-3999 

VISA/MC accepi£d: PA residents please add 6% sales lax 
U.S. orders please add 5.00 postage/handling 



ll ><)■ in.il h 



STAR-DOS LEVEL I 

Whenever a new DOS is introduced, there's 
always the problem of developing software to 
work with it, So we did it Ihe opposite way — we 
analyzed the requirements of software thai 
already exists and developed a DOS that met 
them... and exceeded ihem! The resull is STAR* 
DOS Level I, a new DOS for 6809 systems, ideal 
for single user industrial, control, and advanced 
hobbyisi applications. This includes SS-50 
syslems and single-board computers from a 
variety of vendors. 

Level I is compatible wuh most current 6809 
hardware and software. On the hardware side, it 
aliows up to ten floppy or Winchester drives with 
appropriate controllers. On the software side, it 
runs existing 6809 software from all the major 
6809 software suppliers, including TSC, Star- 
Kits, Intro!, and others. 

Write or call for more information. STAR- 
KITS Software Systems Corporation. P.O. Box 
209, Mt. Kisco NY. 10549 (914) 241 0287. 



k* 



iTAR-KJTS - 



AM)€T?S0N OMMTOt CONSULTANTS 

& 

Assoc fates 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultants & Associates, a con- 
sultfng firm dealing primarily In 66XX(X> 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools Is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analysis, 
mult I -axis servo control (CNC> and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software- We support 
all popular tanguages pertaining to the 6809 
and other 68XX(X) processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
mjch better with a microcomputer. We wilt be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution. We can do the entire Job or work 
with your software or hardware engineers. 

Anderson Co^>uter Consultants & Associates 

3540 SturbrUtoe Court 

Ann Arbor, Ml 48105 
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SOFTWARE 



HELP 



(Jser-expandaNe gerwric hefrjbnhty^^^^. 

• Includes data for online hdp with OS-9 utifitie* 

• Fast, efficient disk stooge 

• Three levels of nesting 

• Wild Card searching 

• Automatic display of avaikihle help 

• Steps the user until he finds the answer 




DISK BACKUP 



Controlled tmd dak-to-floppy Aacfaf? with I 
capability 

• Handles files tai^er than output media 

• Single file. Wild Card soldi, current directory only, 
currcnl-and-all^ubdirectories 

• Date and time for incremental backup 

• Operator-friendly* handles error conditions smoothly 

• Use to ovale optimized disks 



A 



TERMINAL 



Communications program for OS~9 

• Use your micro as an intelligent terminal 

• Go online over phones or connect directly 

• Transfer data in both directions 

• Menu-driven 

• XON XOHF support required — 
BASIC09 RUNB required 

DO WE HA VE YOUR NAME A ADDRESS 
For new products news A announcements? 



© 



see us at ftPRNC£TON 

JBM'S MIDWARE 





Phut laid me: 

HELP ($69.00) 

DISK BACKUP ($99.00) 

TERMINAL ($95.00) 

PA Sales Tax 6% 

Postage/Handling SS 



TOTAL 

D Ym interested, need mote information 

SHIP TO: 



OfcdCT 

pvyafcic to: TV JVM Group, In 
Or by VISA/MASTERCARD 

Acct,# 

Eip rt*t»- 

Signature: 



Required Dtilrlbtttlon CoGj |Y/N}: 

$<«Stra*k __ 

SttflOtricfc =_ 

5S4 ao track m 

r77lreck 



ORDER FROM 



Dept. 6612 



aiara 



TheJBM Group. Inc. 9 r0u P 

Continental Business Center 
Front & Ford Streets 
Bridgeport PA 19406 

Tel: 215*337-3138/TWX: 5HV6«V3999 



* 059 is i ri|h * tnii trademark of M kuwn Corp 



68 



68' Micro Journal 




eOWEflFUL COLOR GRAPHICS 
U»*s in* new TM$99tSA Video Dis- 
play procesor High f**t>iuliori 2&6 * 
lfS punt dupUy *"(h < ^ colors ifiK 
B/ibs o' Qnbotrd RAM does noi reduce* 
uhf mamoty. 3? flftptoc images can 
be individually moved wilh simple K-Y 
commaiids for vmoolfr animation 
ENiprnei Video inpul allows &ubiiil<ng 
NTSC composiie video output 
SOUND EFFECTS AND MUSIC 

• Three AY3 39 1 Programmable 
Sound Generators 

• Nine llmuiraneous voices 

* Three jndependeni none sources 

* Onboard siereo ampw** drives iwo 
fl ohm speakers 

ADDITIONAL lyQjC^pftPf 1.ITI E5 

a Eight analog inputs wilb 8 tn\ raso 

ruiion 
eSupoonstour joysNcitswilh ushbur 

ion switches 
eEighi bit paraeet I/O i 
e Entire unit maps jrtio 256 bytes ot 

memory 



Pilllll 



TtRMlNUS DESIGN INC. m f.onjuoc- 
i«orii with Microware Systems Corpora 
lion is proud lo announce FGASIC an 
enhancement ol Microwares 6600/ 
BASIC Their lasl compiled BASIC has 
been adapted lor $609 users with added 
, ■►h'li and sQund features 'or AflCAOC 
SO users FBASlC is a true compiler 
mat produce 1 optimized machine lan 
o ijage modu ie s whic h are ftOMattJc and 
requjfe naHun-Timeoac^age F BASIC 
feouires less memory overhead and 
runs hundreds of times faster than 
BASIC interpreters it supports stan- 
dard BASIC instruction including 
Sir mg tunc lions Disk I/O and last integer 
ariih mei ic wtrh multiple- prec ision cape 
bill ty G ra phic s ue rbs and I unc I ions I u I ty 
supporr the Arcade SO 



A CADE SO assembled and t sled 

Video and Audio conn dor sel 

4 Joystick connector set 

2 Radio Shack Joysticks 

Gold Molei connectws 

A/fiASlC loreoOO 

FBASlC lor 6 09 

FBASlC Iwilh ARCADE S0| 

ARCADE SO RGB 

LABViOEO {Motorola EXORbus) 

NEWM 09 8809 Processor Board 

256KOyna*nn: Memory Board 

2S6K Oynam c Memory Board (w/64 K> 

64K Dynamic Memory Bo rd 



$32500 

1500 

1500 

24 00 

1200 

11000 

11000 

75 00 

37SOO 

375 00 

225 00 

795 00 

395 00 

295 00 



HUMS I IMI ' 



TERMINUS DESIGN INC 

16 SCARBROUCH ROAD 

ELLENWOOD. GA 30049 

(404) 474*4366 



OS9 

APPLICATION 
SOFTWARE 



ACCOUNTS 
PAYABLE 

$349 

ACCOUNTS 
RECEIVABLE 



GENERAL 

LEDGER 

with 

CASH 

JOURNAL 



PAYROLL 

$549 

SMALL 

BUSINESS 

INVENTORY 



$349 $449 $349 

COMPLETE DOCUMENTATION $19.95 

059 & BASIC 09 ARE TRADEMARK OF 
MICROWARE, INC, & MOTOROLA CORP 



SPECIALTY 
ELECTRONICS 



(405) 233-5564 
2110 W. WILLOW - ENIO, OK 73701 




Computer Servo Controlled Robot Arm 




Oflll or Writ* tor FrM Catalog 

Analog micro Systems 

5660 Valmont Road . Boulder, Colorado 80301 . Tel: (303) 444-6009 



Rabat H 

Keyboard or Joystick Control 

Remembers Everything It Did 
* does It again 

Typical System Includes: 

* RoboM & Cobles 

- 6 Channel Servo Controller 

- Power Supply 

* All Software with source code 

Modular Robotic Accessories: 

- Mobile Cart for Traveling 
Robot 

- Radio Links between all 
Functions 

i Robot-mounted MicronEye 
. Ultrasonic Range Finder 

Robot-1 Series 

storting at $289.00 

for the Color Computer 

and 6809 SS50 Computers 

Additional Systems Available 
fiobot- 1 ft for Radio Control fyitomi 
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CORN tf 



CQMPUTIfl BVlTtMH • - C O C 



* 



yj 



M0DULJ3 - BARE CURDS * t ITS * ASSEMBLED fc TESTED 
Sttcktbl* HodlUtl KIT A*T 

20 ftup POWER SC7PPLT w/fma 

w/DUk protect rally 350.00 400.00 

DISK CABZKET w/r«f«. ft cibl«« 

!•«• DtlVES 200.00 250.00 

V0T1M BOARD. 8 aa-SOc, 8 SS-30c 

Km but to* 225.00 325.00 

tVm B r« KIT **T 

IT3 - XftTEMTOFT YI IB 

l r 10, LOO per «*c. 19.95 29.05 39.95 
PB4 - XKTBLLIOEWT PORT BUFFER 

SlDfU board cO^ut .39.93 114.95 139.95 
DPZA - Dual PIA ptnllil port. 

4 buffarod [/da 24.95 69.95 89.95 

XADR - Extaadad Addraaalaf 

BAUD raft. PIA port 29.95 69:95 89.95 
XB8 - OTHER BOARD 8S-d0c 

w/BAUD iao. 84.95 149.95 199.95 

P168 - 166X PtOM DISK 

21. 2764 EPRO a 39.95 79.95 109.95 

FD66 - Flrwara davalopateat 

2. BE block. 39.95 84.95 114.95 

XMPR - 2764 PAON barnar adapt. 

for 2716 BOPJTER 19.95 

CHI RUT Eafboard v/Cftblaat 

96 kar cftpftclLlva 249.95 

TAX A* 12". 18 Kba K0H1T0R OREER 149.95 

J<BIR 159.95 

4 MODULI CABINET - unflnlabad 150.00 

PQVBR SUPPLY w/dlak protact 250.00 

Color Computer 

yQPJDLlKK - 20 Kb* Moaocbroaa 

vldao drlvar 15.00 20.00 

CC30 PORT BUS w/powar supply 

5 36-30. 2 Cart 169.95 199.95 

P01II BOX 6 awltebad out lata 

tranalaat auppraaaloo 29.95 39.95 

ft3 -232 3-avitcbad porta 

for ibove ADD +20.00 4-25.00 



Write for FREE Catalog 

ADD $1,00 Sin PE« OftDEH 
WIS. ADD V SAtES TA* 



11931 W. Bluemound Road 
MILWAUKEE, WIS. 53226 
(414)257-0300 
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6809 COMPLETE SYSTEM 6809 
ADVANCED TECHNOLOGY ECONOMICAL 




The PT69 COMPLETE SYSTEM features Che 
proven PT69 single board computer Power- 
ful performance ♦ reliability - art unbeatable 
combinel*on> Complete Systems feature 

• Double Sided/Double Density Drives (40 
or 60 track) Cabinet Power Supply 

• Optional CRT and Pnnier 

• 1MH; 6809E Processor 

• 2 RS232 Serial Ports 

• 2 8-Bil Parallel Ports 

• 56K RAM 4K EPROM 4K I/O 



COMPLETE SYSTEM with 
PT69 Board. 2 DS/DD 5 V 
40 Track Drives, Cabinet, 
and Power Supply 

PT69. Assembled. Tested, 
wtfh Power Supply and 
Cabinet. 



$999 95 



$399,95 



$299.95 



OEM Inquiries 
Welcome 



* PT69< Assembled and Tested 
— Kits are available — 
— Write for information on CRT and Printer — 

PERIPHERAL TECHNOLOGY 

"Supplying Your Computer Needs Since 1978" 

3760 Lower Roswell Road 
Marietta. Georgia 30067 



VISA/MASTERCARD/CHECK/COD 



404/973-0042 



XDMS 

Data Management System 



ENTRY [ l 




( PAGING £*_*s/viRTU*l A 



\ EHTWV p^ 




I 



| GENERATE 

•TV 





("~") («SSU( BgSJ 



System Architecture 

WEBTCHBBTER Appllad Bu*in»*« By«t*m» 

foil Oftirm Bom 167 

Snardiff Manor. IC.T. I03IO 



XDMS Pit* K^n *g»m»n t Bvteem 
Th* XDNS n«T» K*r>igtmrnt Spir**n it aviilatl* in 1 T<i r • • level*. Each 
ltvil incluti** tin* XDMS ntKltui. VKOEM utility and Sy*t»<« Documentation 
for level III. XDNS »* on* o' tta* pgtt powerful i>*t*«nt aveilatil* for 
6909 consular* ind may be uiffd for 4 wtda variety of application*. XDNS 
utirt irt itgttffrtd >n our utiblif to Otrmil distribution of product 

XDM3 Lavil X 

JDHS Laval I contuti of DEFINE. VPDATE tr.d FSPORT factlilia** 
Th.i» level i* irrtanded ti en 'entry level" eyata/n. and permit* entry and 
reporting o» data on a "tabular 41 bjtu. Tha PEPORT f ae.il i ty tupport* 
record and tm\a ialacHon, field marga. porting, Una calculation* . 
column total* and report titling. Control i* via a EnOliafi-lika Ijnguagt 
which it upward compatible with laval II. ICONS Level I .... ♦ ilZ<.»5 

Level II adda to Laval I the powerful OEHEflATE facility, Th4» facility 
nr* ba tnougM of aa a general file proce*tor which tan produce report*, 
form* and form letters aa well aa file output which may be re input to 
the facility. OEHERATE may Ha uaed in complex Satining application* 
and ia con I roll ad by a Cngli»n«1ik* toninand language which e*tcompei*e* 
that uted by Level 1. XDNS Level U ......... . 4iee.*3 

XDMS L-avt til 

Level III Includet all of level II plua a aet of uaaful DNS uminee. 
The** utilitie* are deeignad to aid m the development and maintenance 
of u*tr application* and parrpit mad>ficetton Of XDMS ayatan parameter*, 
input and output of XDMS 'ilea, display and mod i f ica t 1 on of file formal! 
greprt'c d»*pl*y of numerical date and other function*. Laval III la 
intended for adveecod XDNS u»*r». XDNS Level III t?6e**5 

XDNS 8y*t*m Documentation only t*I0. credit toward purcnaaa). . .4 2d,** 

fUfifl AecauntAng Bvt«m 

The XaCC Oene«al Accounting System »• eeaignvd for email buetneee 
e«vi*e«imoet* of ud to I0.0OC account* and inventory item*. The *y*ieja 
intagrate* accounting fvnction* a»d in**»tery plua me general ledger, 
account* receivable ind Parable fuocttona notmally told aaparjialy in 
otfter ey*t*m*. feoture* u**r dvflnsd account*, producte ior aervlceali 
tf an*actien*< invoicing, etc. Eaeily configured lo nnit Vn«]renalnri< 
XACC Oenerai Accounting *y«t*ai (Peguira* XDNS. pref. Lv. !!!>♦ . t399.99 
XACC Bv*iem Documentation o»ly • •10. credit toward purchaae), . .» ?*.*3 



WSBTCH80TER Appllad Buainaaa Byatem* 
Feat Office Ooi II?, ftnarcliff Manor. M.Y. 10310 



All soffvara Is wrlttpn In macro/a* savft »s r and runs undar 6809 FLfX 0/5. 
Tara,*: OeKk, rton»e OrcJar, Vita or Mafj«arc*aroa« SMo«»r»t f!rt> class. 
AdfJ PAH 17.50 (17. SO Forailgn). NT Was add tekoi Tie*. £pe*i*y 9" Or B*. 

Salast S. E. NETIA. 1-6^0-330-6600. Consult otloo: 914-941-3592 (owns). 

FLEX Is • tradamfjrV of Tachnlcol Systafts Consultants* ^ r 
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GINIX STATE OF THE ART 6809 SYSTEMS TOR THE SERIOUS USER. 




GIMIX has 19MB or high performance 
47MB Winchester Drive System* and/or 
Floppy Disk Drive Sritemi. 



For the ultimate in performance r the Unique GMX 6809 CPUHl, 
using either OS-9-GMXID or UnlFLEX GMXEI (available shortly), 
gives protection to the system and other users from crashes 
caused by defective user programs, e.g. During program 
development, a programmer who crashes goes bock to the 
shell or the debugger, while the other users are not even 
aware anything occurred. 



The intelligent serial I/O proc^sor boards signifi 
contly reduce system overhead by handling rou- 
tine I/O func- 
tions, there* 
by freeing up 
T the host CPU for 



running user 
programs. This 
up system per- 
formance and allows 
multiple terminals to be 
used at 19. 2K baud 



3AS1G48 «tf QS4 are frwfcmarte Of Micron* Sysfenv Corp and MOTOROLA, toe 
R£X and UnJADC am tratamarts d KftnJcal Sytterm GosuRama. toe 
QIMIX. GHOST GMX. C4ASSY 0<AS$*S, an trtdftivato oi GIMIX. Inc 




Gimix 



inc. 




For the user who appreciates the need for a 
bus structured system using STATIC RAM 
and powered by a ferro resonant constant 
voltage transformer 

GIMIX has single user systems that can run 
both FLEX and OS-9 or Multi user systems for 
use with UniFLEX or OS-9. 

GIMIX versions of OS9 and UnlFLEX in- 
clude maintenance and support by Micro- 
ware (90 days) and TSC (1 year). Mainte- 
nance an d suppor t after this period 
are available at extra 
cost. 

(NOTE: this support and 
maintenance is only 
for use with approved 
GIMIX hardware) 



ly GIMIX 6809 systems 
1/ support five predominant 
J operating systems: 

OS-9 GMX in, 

OS-9 GMX n f 

UnlFLEX, 

OS-9 GMX I, 

FLEX 

and a wide vanety oi languages 
and development software 

Whatever your application; software 
development instrumentation, process 
controL educational scientific or business, 
whether you need single or multi-user 
capabilities, GIMIX has hardware and the 
operating systems to get the Job done 
reliably 

Please phone or write if you need further information 



S 



1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 9I0-221-4OS5 
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Data-Comp 

S.E Media 




For Ord#rtng Call TOLL FREE 

1-800-338-6800 
FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 
The Folks who FJRST Put FLEX'" on 

The CoCo 

Now Offering: ♦FLEX* (2 Versions) 

AND 'STAR DOS PLUS ♦ '• 




STAR DOS PLUS + 

• Functions Same as FLEX 

• Reads - wriles FLEX Disks 

• Run FLEX Progiams 

• Just type: Run "STAR-DOS M 

• Over 300 utilities & programs 
to choose from. 



r 


TSC Editor 

R*ftSO0O 

MOW $55 00 


1 


* 




4 



PLUS 

ALL VERSIONS OF FLEX & STAR-DOS 

+ Read-Wiite-Dir RS Disk 

+ Run RS Basic from Bolh 

+ More Free Utlities 

+ Super 800 Support 

+ Free Color Micro Journal 1 yr. sub. 




INCLUDE 

+ External TeiTtnnal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memory Examine Program 
+ Many Many More!!! 



TSC Assembler 

Keg $5© 00 

NOW $35.00 



DISK SYSTEMS FOR THE COLOR COMPUTER 



THESE PACKAGES 1HC1.U0E DRIVE. •CONTROLLER, 
POKER SUPPLY h CABINET. CARLE. AND MANUAL, 



■ SPFCrFY WHAT CONTROLLER YOU KANT JIM, OR RADIO SHAOt, 



PAK fl - 1 SI HOLE SIDED, O0UBL£ 0ENSI7Y SYS. 

PAK 07 - 2 SINGLE SIDED, OOUBLE DENSITY SYS. 

PAK /3 - I 00U8LE SIOfD. 00UH.E DENSITY SYS. 

PAK #4 - 2 OOUBLE SIDED, OOUBLE DENSITY SYS. 

PAK #9 - 2 OOUH.f SIDED. OOUBLE DENSITY SYS. 
THINLINE DRIVES, HALF SIZE 

COLOR COMPUTER II 64* U/EXT. BASIC 



COWUNXLCRS 



JIM DtSK CDMTROLLER */ J005 OR RADIO SHACK 
01SK BASIC. SPECIFY WHAT DISK BASIC. 



RttlO 9*AO( OISK COarwOutR 1.1 



01V DRtvr CABLES 



CABLE FOR ONE DRIVE 
CABLE FOR TVO DRIVES 



USA ADD 2% SHIPPING 
FOREIGN ADD 5% SHIPPING 



•FLEX i» a Tradtfmaik ot T«chn* il Sytfwn Comuiiant* 
•STAB DOS nn Tr«<ktn«iH o< STAR K*l» & D*a Comp 



S 339. 95 
1639.95 
1439.95 

S699.95 

1659.99 
1189.99 



1139.95 
H3*»95 



1 19.95 
I 74.99 



64K UPGRADE W/MOO. INSTRDCTrONS. 
C,D.E,F, AND COCO 2 



% 49.95 



HJL KEYBOARDS 


S 69.95 


WICRO TECH LOWER CASE ROM ADAPTER 


1 74„99 


RADIO SNACK BASIC 1.7 


f 29.99 


RADIO SHACK DISK BASIC 1.1 


S 29.99 


RADIO SNACK EXT. BASIC 


S 39.99 


SCREEN CLEAN CLEARS UP VIDEO DISTORTION 


1 39.99 


MENOREX DISKS 5* SS r OD 


S 24.00 


SHIPPING INCLUDED ON DISK PRICES 




OISK ORIVE CABINET L POWCR SOFTLY 


1 49.99 


SINGLE StDW, DOUBLE DENSITY 9" DISK DRIVE 
DOUBLE SIDED. OOUBLE OENSITY 5" DISK DRIVE 


$199.99 


1249.99 


PMllfTCM 




EPSON RX-BO 


S 325 .00 


EPSON RK-BCTT 


1375.00 


EPSON MX-100 


S690.00 


EPSON nc-ioo 


t 799.00 


EPSON FX-BO 


I549.O0 


EPSON KX-70 


1200.00 


SERIAL BOARDS FOR RHfflM 




MX-SERIES 


tt19.95 


FX-SERtES 


1 9g.95 



5900 Cassandra Smith Rd. Hixson, TN 37343 
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1 Megabyte dual processor HELIX " system 
with 20 Megabyte Winchester end floppy disk drives. 



Second Class Postage Paid 
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u/v*^ /iflAW HAZELWOOD COMPUTER SYSTEMS 
demonstrates its leadership in computer technology by 
delivering the only computer system capable of switching 
between either the 6809 or the 68000 processor 
Switching Is easily accomplished by a simple front panel 
toggle switch. The teason we can offer this exclusive 
feature now, is that when our proven 6809 processor 
board was designed several years ago, we had the 
foresight to include the bus controls that allow 
processor switching. 

HaieJwood Computer Systems is *too proud to be the first 
S SOfS 64 bus manufacturer to license and deliver the 
0S9/68K Operating System from Micro ware Systems 
Corporation. 0S9/68K is the 68000 version of the popular 
and powerful 0S9 Operating System. Utilizing our proven 
MC2Q disk controller, 0S9/6BK can conveniently share a 
Winchester disk with 0S9. Changing from 6809 to 68000 
operation is as simple as switching processors and 
booting the new system from the Winchester disk. 

Jlte ease of switching processors and operating systems 
makes a HELIX' dual processor system the natural 
choice for software development In addition, the 
advanced design of HELIX'* equipment, emphasizing 
performance and reliability, makes HELIX'* boards and 
systems the best value in computing offered anywhere. 

System prices vary with configuration. Ceil for exact pmmq. 
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PRICE: $250 



HAZELWOOD COMPUTER SYSTEMS 

907 East Terra, OTatton, MO 63366, 314*281-1055 

OSS and OS&eSK at* rogtii«r«d trvdvtfHirta of m>«mrtr» Sytttm* Carp HELIX is ■ irwfernwfa of Hareiwood Compute* Syvrfrmi 



prices sunjfi™ 



" HELIX 



